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NEW  RAYTHEON  MAGNETRONS  FOR  A  WIDE  RANGE  OF  APPLICATIONS 


borne  search  radar  provides 


one  megawatt  minimum  peak 
power  and  875  watts  average 


A  Leader  in  Creative  Microwave  Technology 


Designed  for  C-band  systems 
requiring  tunability,  the 
RK-7156  magnetron  has  a  min- 
imvun  peak  power  output  rat¬ 
ing  of  250  kilowatts  over  a 
frequency  range  of  5,450  to 
5,825  megacycles.  Applica¬ 
tions  include  a  flight- 
tested,  revolutionary  air¬ 
borne  weather  radar  system. 
The  RK-7156  is  in  quantity 
production. 

CIRCLE  276 
Reader  Service  Cord 


power  within  a  frequency 
range  of  9,340  to  9,440  Me. 
Designated  QK-624,  this 
pulsed-type  tube  is  liquid 
cooled  and  should  give  at 
least  1,000  hours  of  reli¬ 
able  service. 

CIRCLE  277 
Reader  Service  Card 


For  ground-based  and  air¬ 
borne  radar  systems ,  the  RK- 
7529  magnetron  provides  a 
2.0  microsecond  pulse  of  3.5 
megawatts  minimum  peak  power 
over  2,700  to  2,850  Me.  This 
liquid-cooled  tube  is  in¬ 
terchangeable  with  other 
fixed-frequency  S-band 
tubes  operating  at  similar 
power  levels. 

CIRCLE  279 
R«ad«r  Service  Card 


mechanically  tunable  and 
covers  the  5,400  to  5,900 
Me  range. 

CIRCLE  278 
Reader  Service  Card 


Developed  to  withstand  ex¬ 
treme  environmental  condi¬ 
tions.  the  RK-7449  magne¬ 
tron  is  a  lightweight,  com¬ 
pact  tube  with  a  minimum  peak 
power  output  of  45  kilowatts 
at  the  operating  frequency 
of  24  kmc.  The  RK-7449  is 
required  to  withstand  re- 


X-band  magnetron  for  air- 


A  one  kilowatt  beacon  magne 


QK^624 


RK-7156 


RK-7449 


RK-7578 
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FREQUENCY  STANDARDS 


a 

u 


*3%"  high 
400  -  1000  cy. 


PRECISION  FORK  UNIT 

TYPE  50 

Size  1"  dia.  x  5%"  H.*  Wght.,  i  oz. 
Frequencies;  240  to  1000  cycles 
Accuracies: — 

Type  50  (±.02%  at  —65*  to  85*C) 
Type  R50  (±.0027o  at  15*  to  35*C) 
Double  triode  and  5  pigtail  parts  required 
Input,  Tube  heater  voltage  and  B  voltage 
Output,  approx.  5V  into  200,000  ohms 


•3^"  high 
400  to  500  cy. 
optional 


PREaSION  FORK  UNIT 

TYPE  2003 

Size  dia.  x  4%"  H.*  Wght.  8  oz. 
Frequencies:  200  to  4000  cycles 
Accuracies: — 

Type  2003  (±.02%  at  —65*  to  85*C) 
Type  R2003  (±.002%  at  15*  to  35*C) 
Type  W2003  (±.005%  at  —65*  to  86*C) 
Double  triode  and  5  pigtail  parts  required 
Input  and  output  same  as  Tyi>e  50,  above 


FREQUENCY  STANDARD 

TYPE  2007-6 

TRANSISTORIZED,  Silicon  Tj^ 

Size  1%*  dia.  x  5%"  H.  Wght.  7  oz$. 
Frequencies:  400  —  500  or  1000  cycles 

2007-6  (±  .02%  at  —50*  to  +85*C 
R2007-6  (±.002%  at  -flS*  to  -»-35'‘ 
W2007-6  (±.005%  at  — 65*  to  +126 
Input:  10  to  30  Volts,  D.  C.,  at  6  ma. 
Output:  Multitap,  75  to  100,000  ohms 


4^' 

ZB. 

lea 
•C) 
6*<:) 


FREQUENCY  STANDARD 
TYPE-  2001-2 

Size  3%"  X  4%"  X  6"  H.,  Wght.  26  oz.. 
Frequencies:  200  to  3000  cycles 
Accuracy:  ±.001%  at  20*  to  30*C 
Output :  5V.  at  250,000  ohms 
Input:  Heater  voltage,  6.3-12-28 
B  voltage,  100  to  300  V.,  at  5  to  10  ma. 


FREQUENCY  STANDARD 
TYPE  501 

Size  5%*  X  4%"  x  5%"  High 
Weight,  2  Iba. 

Frequencies:  50,  60,  75  or  100  cycles 
Accuracies: — 

Type  SOL  (±.02%  at  —65*  to  85*C) 
Type  R50L  (±.002%  at  15*  to  35*C) 
Output,  3V  into  200,000  ohms 
Input,  150  to  300V,  B  (6V  at  .6  amps.) 


FREQUENCY  STANDARD 

TYPE  2005 

Size,  8"  X  8”  x  7M"  High 
Weight,  14  Iba. 

Frequencies:  50  to  400  cycles 
(Specify) 

Accuracy:  ±.001%  from  20*  to  30*C 
Output,  10  \7atts  at  115  Volts 
Input,  115V.  (50  to  400  cycles) 


FREQUENCY 
STANDARD 
TYPE  2I2IA 
Size 

8%”  X  19"  panel 
Weight,  25  Iba. 

Output:  115V 
60  cycles,  10  Watt 
Accuracy: 

±.001%  from  20*  to  30*C 
Input,  115V  (50  to  400  cycles) 


FREQUENCY 
STANDARD 
TYPE  21 1 1C 
Size,  with  cover 
10"xl7"x9"H. 

Panel  model 
10"  X  19"  X  8%"  H. 

Weight,  25  Iba. 

Frequencies:  50  to  1000  cycles 
Accuracy:  (±.002%  at  15*  to  36*C) 

Output:  115V,  75W.  Input:  115V,  60  to  75  cycles. 


ACCESSORY  UNITS 

m  for  TYPE  2001-2 

L — For  low  frequencies 

.... 

multi-vibrator  type,  40-200  cy. 

j  D — For  low  frequencies 

counter  ty^,  40-200  cy. 

H — For  high  freqs,  up  to  20  KC. 

Al — Power  Amplifier,  2W  output. 

P — Power  supply. 

^This  organization  makes  frequency  standards\^ 
within  a  range  of  30  to  30fi00  cycles.  They  are 
used  extensively  by  aviation,  industry,  govern, 
ment  departments,  armed  forces — where  maxi- 

accuracy  and  durability  are  required.^ 

WHEN  RE<?UESTING  INFORMATION 
PLEASE  SPECIFY  TYPE  NUMBER 


American  Time  Products,  tnc, 

Watchi 


Telephone;  Plaza  7-1430 


^Master 

Timing  Systems 


580  Fifth  Ave.,  New  York  36,  N.  Y. 
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IF  YOU  INSTALL 

LAMBDA  POWER  SUPPLIES  NOW, 

YOU  KNOW  THEY’LL 

STILL  PERF^ORM  TO  GUARANTEE  IN 


1960 

1961 

1962 

1963 

1964 

1965 


BECAUSE  ONLY  LAMBDA  GIVES 
YOU  A  5-YEAR  GUARANTEE! 


Each  Lambda  Power  Supply  carries  a  written  guaran> 
tee  that  warrants  full  performance  to  specified  ratinsrs 
for  five  full  years. 

Lambda,  alone,  offers  this  unprecedented  guarantee 
because  Lambda  specializes  in  the  design  and  manu¬ 
facture  of  just  one  product  —  power  supplies. 

Each  unit  is  built  from  the  ground  up  to  rigid  qual¬ 
ity  standards  in  a  modern,  completely  integrated  plant. 
Nothing  is  overlooked  to  provide  you  with  the  finest 
performance.  When  you  buy  a  Lambda  Power  Supply, 
you  are  assured  of  a  unit  that  is  conservatively  rated— 


a  unit  designed  to  provide  continuous-duty  service  at 
all  specified  loads  and  ratings. 

Lambda  power  supplies  are  available  in  a  wide  range 
of  rack,  portable  and  bench  models  for  laboratory  and 
production  service.  Of  particular  interest  to  electronic 
designers  are : 

L-T  Tran»istor.R«gulat«d  Saria* . 0-1  and  0-2  AMP,  0-32  VOC 

Com-Pak  Tuba  Rasulatad  Sarias . 200-400-SOO-1500  MA 

0-200,  125-325,  325-525  VOC 

Write  for  free  S2-page  catalog  for 
complete  specifications,  dimensions, 
performance  ratings  and  prices  on 
Lambda’s  full  line  of  tube-regulated 
and  transistorized  power  supplies. 


I  .iiailicia 
Pcnver* 

H 


/^IjA-IVI B  B  a.  elec 

11-11  lai  STREET  a  COLLEGE  POINT  56.  N. 


TRONIC8  CORP. 

Y.  a  INDEPENDENCE  1-8600 


Wofch  lot  Lombda'i  axcHing  naw  solid-ttata  pewar  supply  davalopmants. 

IRE  SHOW- Booths  2318-2320 
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RESEARCH.  Electronics — as  our  special  report  in  this  issue  sug¬ 
gests — is  an  industry  which  by  its  very  nature  is  oriented  toward 
research  and  engineering.  All  over  the  world,  the  industry  is  sup¬ 
ported  by  laboratory  experiment,  by  mathematical  formulation — 
and,  more  and  more,  by  pure  thought. 

Expensive  as  these  “overhead”  costs  are  to  business,  they  are  the 
means  by  which  technology  grows.  As  such,  research  effort  is  a 
direct  measure  of  the  health  and  vitality  of  an  industry.  And  it 
eventually  pays  off,  as  our  lead  news  story  this  week  amply  dem¬ 
onstrates. 

The  story  discusses  molecular  electronics,  one  of  the  many  names 
being  applied  to  the  new  art  of  growing  whole  circuit  complexes  en  bloc 
in  solid  crystalline  form.  There  are  a  number  of  laboratories  in  this 
country  and  abroad  working  in  this  promising  field.  Their  labors 
will  ultimately  lead  to  a  higher  level  of  circuit  reliability  under  all 
sorts  of  environmental  conditions,  and  to  more  value  per  dollar  spent 
on  electronic  systems. 

Even  more  important,  molecular  engineering — if  we  are  to  call  it 
that — should  ease  many  of  today’s  production  and  maintenance 
problems.  When  the  techniques  are  perfected,  we  may  see  nearly 
automatic  production  of  electronic  systems  and  plug-in-throw-away 
maintenance. 
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Coming  In  Our  February  19  Issue 


SONAR  Antisubmarine  warfare  requires  the  ability  to  penetrate 
the  modern  submarine’s  underwater  cloak  of  invisibility.  Sometimes 
referred  to  as  the  fourth  dimension  at  sea,  the  ocean  depths  are 
ideal  hiding  places  for  missile-carrying  nuclear  submarines,  for  they 
cannot  be  penetrated  to  any  extent  by  visible  light,  radar  or  similar 
forms  of  radiation. 

As  a  result,  new  and  improved  sonar  systems  are  being  empha¬ 
sized  as  an  effective  method  of  determining  range,  bearing  and 
depth  of  submerged  objects. 

In  our  next  issue,  we  will  publish  the  first  of  two  articles  by 
G.  Rand  of  Sperry  Gyroscope  Co.  on  sonar  equipment.  The  article  deals 
with  the  range  capabilities  of  both  passive  and  active  systems.  You’ll 
find  design  charts  for  estimating  the  range  of  sonar  gear  and  for 
determining  the  effect  of  the  various  parameters  on 
range. 

Rand  has  been  concerned  with  underwater  propagation  studies, 
development  of  underwater  sensing  devices  and  sonar  detection 
systems  since  he  joined  Sperry  in  1957  as  an  engineering  section 
head.  Prior  to  that  he  spent  10  years  as  a  chief  project  engineer  on 
the  design,  development  and  production  of  sonar  transducers  and 
underwater  detection  devices.  You  will  want  to  read  his  informative 
report  on  this  vital  topic. 
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SPOT  WELDING.  A  welding  control  system  that  insures  consistency 
and  reliability  of  spot  welds  over  long  periods  is  described  by  G.  R. 
Archer  of  The  Budd  Co.  The  new  system,  called  voltage  restraint, 
uses  a  feedback  to  compare  the  voltage  across  a  spot  weld  with  a 
previously  determined  command  voltage  indicative  of  the  proper 
temperature  for  welding. 

System  is  the  result  of  a  program  to  design  and  assemble  a  com¬ 
plete  control  system  that  would  allow  uniformly  good  welds  over 
a  wide  range  of  in-process  variation  without  the  need  for  destructive 
testing. 

Archer  has  been  associated  with  the  program  in  the  capacity 
of  chief  engineer  for  the  Electronic  Controls  Section. 


Poatmaster:  please  send  form  3579  to 
Electronics,  330  W.  42nd  St.,  New  York  36, 
N.  Y. 
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BLUE  JACKET 

VITREOUS  ENAMEL-PROTECTED, 

POWER  WIREWOUND  RESISTORS. 

Send  for  Bulletins:  7410-A  (Axial  Lead),  7400*A  (Tab  Type) 


KOOLOHM 

CERAMIC  INSULATED-SHELL, 

POWER  WIREWOUND  RESISTORS. 

Send  for  Engineering  Bulletin:  7300'A 


PERMASEAL 

CAST  EPOXY  HOUSING, 

PRECISION  WIREWOUND  RESISTORS. 

Send  for  Engineering  Bulletin:  7500 


RESISTORS 


FILMISTOR 

PRECISION  CARBON  FILM  RESISTORS. 


end  for  Bulletins:  7000  (Molded  shell),  701 0*B  (Ceramic  shell) 


MEG-O-MAX 

GLASS-JACKETED  HIGH  VOLTAGE, 

HIGH  POWER  RESISTORS.  i 

Send  for  Engineering  Bulletin:  7200-A 


SPIRAMEG 

HIGH-RESISTANCE  SPIRAL  ELEMENT 
RESISTORS. 

Send  for  Engineering  Bulletin:  7100 


SPRAGUE  ELECTRIC  COMPANY  35  Marshall  Street  North  Adams,  Mass. 

SPRAGUE  COMPONENTS:  RESISTORS  •  CAPACITORS  •  MAGNETIC  COMPONENTS  •  TRANSISTORS 
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Solid  State  Reliability 
"*^10  me  Counter 
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The  CMC  700  Series  is  the  only  major  breakthrough  in  counting,  timing  and 
frequency  measuring  equipment  in  the  past  10  years.  Here  is  the  first  successful 
application  of  transistors  to  high  frequency  counting  and  timing.  Transistors  per¬ 
form  all  the  functions  in  CMCs  700  series  that  required  63  tubes  in  old  style 
coimting  equipment.  These  are  the  most  reliable  counters  ever  made. 


TRUK  DIOITAL  LOGIC  CIRCUITRY 

By  answering  an  obvious  need  for  a  completely  new,  up-to- 
date  approach  to  counting  and  timing  instrumentation,  CMC 
has  prc^uced  solid  state  instruments  with  greatly  simplified 
circuitry,  using  logic  “and”  and  “or”  gates. 


These  Features,  Too— Decade  count-down  time  base 
—  frequency  divider  circuits  never  need  adjustment.  Accu¬ 
racy,  ±1  count  ^oscillator  stability.  Sensitivity,  0.2S  v  rms; 
input  impedance,  25  k  ohms/volt. 


And  The  Prioe— Higher  than  vacuum  tube  models.  But 
you  can  save  the  difference  on  down  time  in  the  first  year. 
Model  727A  Universal  Counter-Timer,  $3,500;  Model  707A 
Frequency-Period  Meter,  $2,700;  Model  757ATime  Interval 
Meter,  $2,500.  Rack  mount  optional  at  no  extra  cost.  All 
prices  f.o.b.  Sylmar,  California. 


LIGHT  AND  SMALL, 
LOWER  POWER  DRAIN 


Each  700  series  instrument  weighs  only  27  pounds,  meas¬ 
ures  7  inches  high,  17  inches  wide,  and  14  inches  deep. 
Power  consumption  is  a  meager  46  watts,  1/10  the  amount 
for  vacuum  tube  models. 


DO  ALL  THESE  JOBS 


Measure  frequency  from  dc  to  10  me,  time  interval  from 
0.1  Msec,  ratio  1  cps  to  1  me  and  unlimited  multiple  period 
selection.  Frequency  converters  available  for  higher  fre¬ 
quencies.  The  counter  also  generates  time  interval  marker 
pulses  from  1  Msec  to  1  second.  Data  can  be  presented  on 
standard  decades  or  inline  Nixie  tubes.  The  700  series  will 
operate  digital  recording  equipment,  punches,  inline  read¬ 
outs,  and  other  data  handling  gear. 


More  Information  Available  —  Your  nearby  CMC  engi¬ 
neering  representative  will  be  happy  to  arrange  a  demon¬ 
stration  and  provide  you  with  complete  technical  infor¬ 
mation.  Or  you  may  write  Department  18. 


Computer 
Measuremente  Co. 

A  DMehn  of  PaeMe  fndustriot 
12970  Bradley  Avenue,  Sylmar,  California 
Phone:  EMpire  7-2161 
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Here  is  an  entirely  new  achievement  in  electronic  components:  one  of 
forward  in  years.  This  precision  metal  film  resistor  offers  you  precis^ 
formerly  was  available  only  in  a  wire  wound  resistdf,"Si^  't  much  sM 
lower  in  cost,  also  has  far  superior  high  frequ|ncy  chet-acterislics>tA^ 
from  to  2  watts,  the  new  €lectrtf^P^iti6n  Mt^tal  film  Resif^^ 
Mil-R-10509C, 
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APPLICATION  OR 


ENVIRONMENT 


Shocks  Vibration  a  Accelerations  Temperatures  Altitudes  Moisture 
a  Miniaturization  B  For  more  than  four  decades  — since  the  first  Cannon 
Plug  Inaugurated  a  new  method  of  electrical  connection  —  Cannon  has  been 
solving  critical  plug  problems  for  every  conceivable  industrial  and  military 
application.  Cannon's  research  and  development,  manufacturing  know-how, 
and  world-wide  service  is  capable  of  meeting  the  problems  of  modern 
technology.  Whenever  a  new  design  or  modification  is  needed,  Cannon 
provides  the  answer.  Whatever  your  requirement  in  plugs ...  for  any  envi¬ 
ronment  or  application ...  you  have  assured  reliability  from  the  first  in  the 
field.  Remember,  consult  Cannon  for  all  of  your  plug  requirements.  If 
you  don’t  already  have  a  copy,  write  for  CPG-4,  "Cannon  Plug  Guide." 

For  more  information  write  Department  1 20 
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S327  I  500-5000 


5  MV  I  ±:  0.005% 


UUjU  HI-VOLTAGE 
power  supplies 


NJE  offers  a  series  of  regulated  High  Voltage  Power  Supplies  designed  and  built 
to  provide  the  highest  degree  of  reliability  and  performance.  NJE  accomplishes 
this  with  a  simple,  effective  circuit  and  the  use  of  high  grade  components. 
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stock  subfuct  to  prior  sale.  Custom  design  quotations  submitted  on  request. 
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20  Oeriglit  Avwnm  •  Kenlvrortk,  New  Jersey 
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BUSINESS  THIS  WEEK 


Tunnel  Diode  Factory  Production 
Announced  by  U.  S.  and  Japanese  Firms 

Tunnel  diode  production  developments  made  news 
this  week  in  Syracuse,  N.  Y.,  and  in  Tokyo,  Japan. 

H.  B.  Fancher,  general  manager  of  GE’s  semicon¬ 
ductor  products  department,  disclosed  that  his  com¬ 
pany  has  started  factory  production  of  tunnel  diodes 
in  the  face  of  increasing  demand  and  has  reduced 
prices  on  the  devices.  He  announced  that  units  priced 
at  $60  and  $75  have  been  reduced  to  $10  and  $12.50. 

Fancher  reported  that  “several  thousand”  tunnel 
diodes  have  already  been  shipped  by  GE  since  sam¬ 
ples  were  made  available  last  September.  He  said 
advanced  R&D  was  continuing  but  “production  on  a 
pilot  manufacturing  line  is  feasible.” 

In  Tokyo,  meanwhile.  Electronics  learned  that  Sony 
plans  to  make  tunnel  diode  samples  available  next 
month.  By  then,  the  company  expects  to  be  producing 
the  devices  at  a  rate  of  “several  thousand”  a  day. 
Kazuo  Iwama,  director  of  Sony’s  semiconductor  divi¬ 
sion,  expects  the  units  to  be  priced  at  about  $10,  adds 
there  are  no  plans  set  up  to  export  any  to  the  U.  S. 


New  Telemetry  Transmitter  for  ICBM's 
Can  Operate  During  Missile  Re-entry 

Telemetry  transmitter  has  been  developed  for  the 
Air  Force  by  ITT  Laboratories  to  pierce  the  highly- 
conductive  ionized  plasma  around  a  space  vehicle  re¬ 
entering  the  earth’s  atmosphere.  The  company  said 
the  transmitter  would  be  used  on  all  ICBM’s  and  in 
the  Mercury  man-in-space  program. 

Extremely  high  frequencies — somewhere  between 
30,000  and  300,000  me — are  the  key  to  the  transmitter’s 
operation  during  re-entry.  (Absorption  of  r-f  energy 
by  the  plasma  sheath  is  inversely  proportional  to 
frequency.)  Work  was  done  in  cooperation  with  Avco 
Corporation’s  R&D  division. 


Radar  Signal  Takes  17  Minutes 
To  Bounce  Off  Sun's  Outer  Corona 

Scientists  at  Stanford  University's  Radioscience 
Laboratory  have  just  disclosed  that  they  bounced  a 
radar  beam  off  the  sun  last  April  using  a  standard 
transmitter  of  40,000  watts.  It  took  17  minutes  for 
the  25.6  me  signal  to  return  to  earth,  and  almost  10 
months  of  magnetic  tape  analysis  to  verify  that  the 
echo  received  had  actually  come  from  the  sun’s  outer 
corona. 

The  scientists  used  a  four-unit  rhombic  array  for 
both  sending  and  receiving.  It  consists  of  wires  strung 
out  on  22  power  poles  over  14  acres.  The  transmitter 
was  turned  on  and  off  in  30-second  pulses  for  15 


minutes,  then  kept  silent  while  awaiting  the  echo. 
As  a  result  of  the  93-million-mile  radar  bounce,  scien¬ 
tists  expect  to  be  able  to  explore  the  whole  solar 
system  with  radar. 

Dutch  Market  First  Electronic  Computer; 

Machine  Uses  Transistors  and  Ferrite  Cores 

First  Netherlands  commercial  electronic  computer, 
which  uses  transistors  and  ferrite  cores  supplied  by 
Philips  of  Eindhoven,  has  been  built  by  N.  V.  Electro- 
logica  of  Amsterdam.  Estimated  coat  of  the  machine, 
one  of  which  has  been  installed  at  First  Netherlands 
Insurance  Co.  of  The  Hague,  is  $237,000.  Nine  others 
have  been  sold.  Computer  has  a  32,000-word  memory, 
adds  and  subtracts  at  a  rate  of  15,000  characters  per 
second  and  multiplies  and  divides  at  a  2,000-per-sec- 
ond  rate.  Punch-card  input  is  14,000  an  hour,  output 
56,000  an  hour. 


ELECTRONICS  NEWSLEHER 

Rosy  predictions  for  industry-wide  semiconductor 
sales  this  year  (Electronics,  p  53,  Jan.  1  and  p  24, 
Jan.  29)  are  being  bolstered  by  announcements  of  pro¬ 
duction  expansion.  Latest  comes  from  Motorola’s 
semiconductor  products  division,  Phoenix,  Ariz.,  which 
is  preparing  for  an  anticipated  fivefold  increase  in 
sales  of  mesa  transistors  and  other  semiconductor 
products.  The  company  will  spend  more  than  $3  mil¬ 
lion  over  18  months  in  its  second  major  expansion  in 
two  years,  will  add  at  least  100,000  sq  ft. 

Japanese  electronics  industry,  which  launched  a 
five-year  development  plan  in  July  1958,  will  now 
revise  it.  New  emphasis  will  include:  cathode  ray 
tubes  for  color  tv,  video  tape  recorders,  aviation  and 
medical  electronics,  microwave  tubes. 

New  solid-state  business  data-processor  recently 
announced  by  IBM  and  dubbed  the  7080  has  been 
ordered  by  Southern  Railway  to  handle  interline 
freight  accounting,  traffic  statistics,  passenger-use 
analysis  and  stockholder  records.  The  7080  is  said  to 
be  10  times  faster  than  its  predecessor,  the  705.  New 
computer  has  a  high-speed  front-end  buffer  memory 
for  possible  direct  communications  inputs.  System  is 
compatible  with  705  programming. 

Sophisticated  electronic  gear  aboard  merchant  and 
other  ships  in  requiring  better  voltage  regulation  of 
power-generating  equipment  and  paving  the  way  for 
more  solid-state  power  supplies.  At  the  winter  gen¬ 
eral  meeting  of  the  American  Institute  of  Electrical 
Engineers,  experts  on  marine  a-c  systems  last  week 
discussed  the  stricter  requirements  of  modem  ship¬ 
board  electronics.  Some  engineers  recommended  neu¬ 
tral  grounding  of  electrical  systems,  claiming  that 
floating  ground  sometimes  results  in  overvoltages, 
accidental  grounding  to  the  hull,  shock  hazard  and 
complicated  troubleshooting  of  faults. 
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IN  MULTIPOSITION  SWITCHING 
COUNTING  AND  DISTRIBUTING 


A  technological  breakthrough  in  the 
design  of  Beam  Switching  Tubes 
eliminating  external  magnets 
and  shields  has  resulted  in  a 
low  cost  revolutionary  device. 

BEAM-X*  outperforms  all  existing  solid 
state,  magnetic  and  vacuum  components 
for  electronic  switching  applications. 

In  aircraft,  missile,  commercial 
instrumentation,  control  systems 
and  other  industrial  applications, 
BEAM-X  •  offers  far  superior 
design  flexibility  and  reliability 
than  existing  conventional 
components. 

BEAM-X*  type  BX-1000  is  the 
first  of  a  new  family  of  multi  position 
electronic  switches. 


The  BEAM<X*eiiininates 


Multicomponent  size 


Multicomponent  weight 


Multicomponent  power 


Multicomponent  cost 


ALL-ELECTRONIC 


Multicomponent  unreliability 


WRIT!  TODAY  WOR  TCCMNICAL  . 
■ROCHURK  DCSCRIBINO  TMK 
OPKRATlON  AND  COMPLITK 
MKCHANICAL  AND  SLKCTRiCAk 
APPLICATIOM  DATA  OP  THIS 
NtW  RURROUGHS 
BBAM-X  *  SWITCH. 


SWITCH 


ELECTRONIC  TUBE  DIVIS 

fliiinfitU.titw  Jtrsey 


WASHINGTON  OUTLOOK 


COAXIAL 

TERMINATIONS 

DC  to  10  KMC 
50  ohms 

CowMCtors:  N,  C,  sc,  BNC  and  TNC 
Individual  VSWR  calibrotiom  sup¬ 
plied  ot  seven  frequencies:  DC,  .4, 
1.  2, 4, 7.S  ond  10  KMC. 

Made  wHh  WeinsctMl  Fihn  Resis¬ 
tors  for  maximum  stability. 


CONGRESS  moves  in  for  a  look  at  the  increasinpr  defense  electronics  buying 
programs.  The  General  Accounting  Office,  congressional  agency  for 
review  of  administration  spending,  is  making  a  study  of  present  programs 
for  defense  electronics  procurement. 

GAO  will  focus  most  on  spending  for  communications  equipment.  Mis¬ 
sile  systems  and  other  weapons  programs  are  less  affected. 

The  organization  will  be  looking  for  ways  to  save  the  government 
money  in  equipment  purchases.  GAO  is  particularly  interested  in  finding 
out  whether  duplicate  buying  can  be  avoided  by  consolidating  procure¬ 
ment  of  certain  types  of  equipment  in  one  military  agency  for  distribution 
to  the  other  services. 

The  initial  review  is  expected  to  be  completed  by  March  or  April. 
Results  will  be  sent  to  the  individual  military  services  for  comment  before 
being  presented  to  Congress. 

GAO  is  taking  an  especially  close  look  at  procurement  by  the  Army 
Signal  Corps;  Rome  Air  Materiel  Area,  Griffiiss  AFB,  N.  Y.,  which  handles 
ground-based  USAF  electronic  equipment;  and  the  Navy’s  recently-set-up 
Bureau  of  Weapons. 

•  GAO  chief  Joseph  Campbell  has  sketched  some  of  the  areas  that 
will  be  covered  in  testimony  before  the  congressional  joint  economic 
committee  which  is  looking  into  general  defense  buying. 

Campbell  indicated  that  the  GAO  is  seeking  to  determine  whether 
government  orders  for  electronic  equipment  are  being  met  with 
with  respect  to  quantity  and  quality,  and  delivery  times  and  places. 
Furthermore,  investigators  want  to  know  the  extent,  if  any,  of 
duplication  and  overlapping  of  procurement,  inventory,  production, 
and  distribution. 


'  Typ*  N 
Connector 


I  Type  BNC 
Connector 


Type  TNC 
I  Connector 


9  On  another  front,  electronics  equipment  manufacturers  may  benefit 
indirectly  from  the  Pentagon’s  current  review  of  procurement 
policies.  The  Defense  Department  aims  to  put  more  of  its  budgeted 
funds  into  weapon  and  spare  parts  buying  while  cutting  down  on 
purchases  of  nonessential  goods.  To  this  end,  the  Pentagon  is 
studying  a  score  of  proposals  for  procurement  savings. 

The  underlying  reason  for  the  special  attention  to  procurement 
policy  is  President  Eisenhower’s  rigidly  imposed  ceiling  of  $41 
billion  on  defense  spending.  Present  indications  point  to  mainte¬ 
nance  of  this  spending  level  through  June,  1962. 

The  Defense  Department  is  thus  faced  with  a  period  in  which  the 
level  of  spending  will  remain  constant  while  weapons  costs  are 
rising.  This  has  already  resulted  in  cutbacks  and  stretchouts  in 
some  weapons  programs.  Now  Pentagon  officials  feel  that  one  way 
to  get  more  money  for  combat  weapons  and  spare  parts  is  to  cut 
back  on  nonessential  goods  and  tighten  up  on  general  buying 
practices. 


Typ*  C 
Connector 


Typ«  SC 
Connector 


9  The  joint  economic  committee  hearings  have  produced  attacks  on 
the  volume  of  defense  orders  going  to  the  West  Coast,  and  on  the 
use  of  negotiation  instead  of  competitive  bidding  in  awarding 
defense  contracts. 

Sen.  Jacob  Javits  (R-N.  Y.)  contended  that  “to  many  of  us  in  the 
east,  the  so-called  missile  gap  has  been  translated  into  the  defense 
order  gap’’  because  of  the  loss  of  contracts  in  New  York  and  other 
eastern  states.  Javits  recommended  that  the  Defense  Department 
be  required  to  place  more  set-asides  for  small  businesses  in  labor 
surplus  areas  of  the  East. 


FEBRUARY  12,  1960  •  ELECTRONICS 


14  CIRQE  14  ON  READER  SERVICE  CARD 


e  are  records  of  leadership 


In  development  test . . . 

This  directly-recorded  Visicorder  chart  shows  a 
canceller  test  of  a  number  of  letters  through  a 
new  mail-handling  machine  developed  by  Emer¬ 
son  Research  Laboratories  for  theU.S.  Post  Office 
Department.  The  Visicorder  test  took  only  3 
hours  to  solve  a  3-week  problem:  Why  letters 
changed  speed  as  they  went  through  the  machine. 
Constant  speed  is  necessary  to  register  cancella¬ 
tion  on  the  stamp  every  time.  Motor  speed  varia¬ 
tions,  belt  slippage,  and  letter  slippage  in  the 
drive  rollers  were  responsible.  A  synchronous 
drive  motor,  a  timing-belt  drive,  and  a  better 
grade  of  rubber  in  the  drive  rollers  were  added 
to  solve  the  problem  at  a  vast  saving  in  engineer¬ 
ing  time.  The  Emerson  machine  is  designed  to 
cancel  30,000  non-uniform  letters  per  hour.  It  is 
under  evaluation  tests  in  the  Post  Office  Depart¬ 
ment  Laboratory,  Washington,  D.C. 


iet—tm. ; 


Rafaranca  Dcrtai  Writa  for  Vistcordar  BuHatins  906A  and  1012. 

Minneapolii-Honeywell  Regulator  Co.,  Industrial  Products  Group,  Heiland  Division,  5200  E. 


Evans  Ave.,  Denver  22,  Colorado 
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In  production ... 

This  comparison  test  of  a  production  gyroscope 
was  directly-recorded  on  a  Model  906A  Visi¬ 
corder  oscillograph  by  the  test  department  of 
Whittaker  Gyro,  Van  Nuys,  Calif.  Whittaker  is  a 
division  of  Telecomputing  Corporation.  The 
record  shows  how  the  Visicorder  compares  con¬ 
trolled  angular  velocities  as  a  reference  base  to 
simultaneously-recorded  variables,  and  how  a 
dual  static  ref^erence  trace  galvanometer  simul¬ 
taneously  establishes  a  base  line  and  a  calibra¬ 
tion  line  on  the  chart.  In  these  and  in  hundreds 
of  other  scientific  and  industrial  applications, 
Visicorders  are  bringing  about  new  advances  in 
product  design,  computing,  control,  rocketry, 
nucleonics  and  production. 


For  information  on  how  to  apply  the  unlimited  use¬ 
fulness  of  the  Visicorder  to  your  specific  problems, 
phone  your  nearest  Honeywell  Industrial  Sales  Office. 


The  Honeywell  Visicorder 
provides  insUssstly-resdohle, 
bitk-sensitivity  dssu  mtfreessenciet 
from  DC  to  SOOO  CPS. 

There  are  models  svitb  8, 14, 
or  Sb-cbasssse!  capacities. 


Visicorder  records  2/i  actual  size. 


I 

OOTFOT 


Honeywell 
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General  Motors  pledges 


AC  QUESTMANSHIP 


AC  Seeks  and  Solves  the  Significant— Since  GM  has  pledged  its  resources  to  this  nation’s  defense,  AC 
plans  to  forge  to  the  forefront  in  the  international  race  for  technological  superiority.  The  resolution  of 
scientific  problems  even  more  complex  than  AChiever  inertial  guidance— that’s  what  AC  now  has  on 
its  agenda  /  This  is  AC  QUESTMANSHIP.  It’s  an  exciting  creative  quest  for  new  ideas,  methods,  com¬ 
ponents  and  systems ...  to  promote  AC’s  many  projects  in  guidance,  navigation,  control  and  detection  / 
Questmanship  is  readily  apparent  in  AC  Manufacturing,  headed  by  Mr.  Roy  McCullough,  AC  Works 
Manager.  His  group  “offers  an  outstanding  challenge  to  engineers  capable  of  understanding  the  most 
advanced  scientific  concepts  . . .  and  developing  the  techniques  and  tools  to  implement  those  concepts 
on  a  production  basis’’  /  There  may  be  a  position  for  you  on  our  specially  selected  staff ...  if  you  have 
a  B.S.,  M.S.  or  Ph.D.  in  the  electronics,  scientific,  electrical  or  mechanical  fields,  plus  related  experience. 
If  you  are  a  “seeker  and  solver,’’  you  should  write  AC’s  Director  of  Scientific  and  Professional  Employ¬ 
ment,  Mr.  Robert  Allen,  Oak  Creek  Plant,  Box  746,  South  Milwaukee,  Wisconsin. 

OUlDAMCe  /  MAVIOATIOM  /  COMTHOL  /  DereCTIOM  /  AC  SPARK  PLUS  «g>  The  Electronici  Division  of  Oenera!  Motors 
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1000  records  a  day — no  longer  a  shipping  problem  for  one  of  the  world's  largest  transcription  companies. 


Look  what  Raleigh  ships  by  Air  Express  in  one  day  I 

Raleigh  makes  transcriptions  —  recordings  of  advertising  commercials  and  pre-recorded  programs 
to  be  broadcast  from  many  radio  stations.  There’s  no  margin  for  error — one  slip-up  and  the  sponsor 
doesn't  get  what  he  paid  for.  Only  AiR  EXPRESS  gives  Raleigh  Records  receipted,  on-time  delivery — 
overnight . . .  coast-to-coast.  The  big  difference  is  AiR  EXPRESS  dependability.  It's  the  nation's  most 
complete  air-ground  shipping  service.  One  phone  call 
arranges  everything — and  AiR  EXPRESS  rates  are  low. 

Use  Air  Express — jet -age  wings  of  modern  marketing 
—and  you're  FIRST  TO  MARKET .  .  .  FIRST  TO  SELL. 

CALL  AiR  EXPRESS  DIVISION  OF  RAILWAY  EXPRESS  AGENCV  • 
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Am  EMPRESS 

■'  SB 

GETS  THERE  FIRST  VIA  U.  S.  SCHEDULED  AIRLINES 


s 


INTERNATIONAL 

RECTIFIER 


SPECIFY  THE  LEADING  LINE... 

All  Standard  Controlled  Rectifier 
types  are  available  “off  the  shelf” 
from  strategically  located  Interna¬ 
tional  Rectifier  Authorized  Industrial 
Distributors  and  through  our  Indus- 

trial  Representatives  throughout  the  semiconductors 

world. 


INTKRNATIONAU  KCCTiriKR  CORPOIIATIONt  CL.  SCGUNOO.  CALIFORNIA  •  PNONC  ORCGON  •  CARLE  RCCTURA 

0RANCH  OPftCCSl  LEMOINC,  FOFT  LEE.  N.  4.,  WINOSOH  7>33tl  •  SrHACUSE.  NEW  YORK:  23M  JAMCi  STREET,  HEMRSTEAO  7-SASS  •  CHICAGO,  ILLINOlif  SOS  W.  WACKCR  DRtVC* 

FRANKLIN  E-SSSG  •  CAMRRIDOE.  MASS.,  17  OUNSTER  ST.,  UNIVERSITY  4  6520  •  AROMORC,  PENNSYLVANIA.  SUBURSAN  SQUARE  BLDG.,  MIDWAY  B.142B  •  BERKLEY,  MICHIGAN:  ITtt  COOUOGC. 

HIGHWAY,  LINCOLN  B-!t44  •  CANAOAt  15B1  BANK  ST.,  OTTAWA,  ONTARIO,  REGENT  3«BBtO 
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The  new  Ramo-Wooldridge  Laboratories  in  Canoga 
Park,  California,  will  provide  an  excellent  environment 
for  scientists  and  engineers  engaged  in  technological 
research  and  development.  Because  of  the  high  degree 
of  scientific  and  engineering  effort  involved  in  Ramo- 
Wooldridge  programs,  technically  trained  people  are 
assigned  a  more  dominant  role  in  the  management  of 
the  organization  than  is  customary. 

The  ninety-acre  landscaped  site,  wi  A  modem  build¬ 
ings  grouped  around  a  central  mall,  contributes  to  Ae 


academic  environment  necessary  for  creative  work.  The 
new  Laboratories  will  be  the  West  Coast  headquarters 
of  Thompson  Ramo  Wooldridge  Inc.  as  well  as  house 
the  Ramo-Wooldridge  division  of  TRW. 

The  Ramo-Wooldridge  Laboratories  are  engaged  in 
the  broad  fields  of  electronic  systems  technology,  com¬ 
puters,  and  data  processing.  Outstanding  opportunities 
exist  for  scientists  and  engineers. 

For  specific  information  on  current  operUngs  write 
to  Mr.  D.  L.  Fyke. 


THE  RAMO-WOOLDRIDGE  LABORATORIES 


8433  FALLBROOK  AVENUE,  CANOGA  PARK,  CALIFORNIA 
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FUTURA! 

CHART- PAK'S 
NEW 

DRAFTING 

FILM 


REDUCED  SMUDGING 


RESISTS  CRACKING 


SUPERIOR  TRANSPARENCY 


ERASES  EASILY 


WON'T  YELLOW  WITH  AGE 


COSTS  NO  MORE  THAN  HIGH 


More  Air  Firms  Go  Electronic 


ings  were  equal  to  87  cents  a  share 
for  1959  compared  with  45  cents 
a  share  in  1958. 


Reports  this  week  indicate  in¬ 
creased  activity  by  aviation  com¬ 
panies  in  electronics  firms. 


•  Raytheon  Co.,  Waltham,  Mass, 
reports  total  profits  after  taxes  in 
1959  of  $13,481,000,  equal  to  $3.89 
per  share  of  common  stock  includ¬ 
ing  a  special  gain  equal  to  88  cents 
a  share.  In  making  the  announce¬ 
ment,  the  board  of  directors  de¬ 
clared  a  five  percent  stock  dividend 
payable  March  18  to  holders  of  rec¬ 
ord  at  close  of  business  Feb.  24  this 
year.  The  special  gain  mentioned 
represents  a  reduction  in  the  com¬ 
pany’s  reserve  for  estimated  liabil¬ 
ity  for  federal  income  taxes  and 
for  renegotiation  with  respect  to 
government  business  in  the  past. 


•  Chance  Vought  Aircraft,  Inc., 

Dallas,  Tex.,  announces  expansion 
and  holdings  in  automation 
through  a  purchase  agreement 
signed  with  Information  Systems, 

Inc.,  Skokie,  Ill.  The  aircraft  firm 
will  acquire  80  percent  of  the  Illi¬ 
nois  company  which  manufactures 
readout  systems.  Information  Sys¬ 
tems,  in  an  additional  negotiation, 
is  acquiring  the  assets  of  Panellit 
and  of  the  Genesys  Corporation, 
the  latter  being  a  Chance  Vought 
subsidiary.  The  surviving  company 
will  be  Information  Systems  which 
will  operate  as  a  subsidiary  of 
Chance  Vought. 

•  Certificates  for  Ampex  stock 

•  Beech  Aircraft,  Dallas,  is  re-  will  be  mailed  to  shareholders  next 
portedly  studying  the  possibility  of  week  following  approval  of  a  three- 
entering  the  electronics  field,  either  for-one  split  of  the  Redwood  City, 
through  its  own  R&D  efforts  or  Calif,  company’s  stock. 

through  the  acquisition  of  com¬ 
panies  now  in  electronics.  The  firm 
is  also  studying  the  possibility  of 
acquiring  companies  which  will 
complement  its  present  area  of  op¬ 
eration. 


"Tomorrow's  DiufIlA§  fffai 
Today"  ...  an  amazing 
new  drafting  medium  on 
"Cronar"* 


25  MOST  AGIVE  STOCKS 


WEEK  ENDING  JANUARY  29  , 
SHARES 

(IN  IDO’S)  HIGH  LOW  XLOSE 

BMElKtri*  <2S  9im  84H  8SVi< 

SfOTiT  ReW  759  2M  22H  22%  ’ 

•widuaint  714  72  C6%  67V^! 

A.I.  DMtelt  596  9%  8%  1% 

ElwSM«  M  606  7%  7  7 

RCA  569  63%  SR%  99Vi  > 

RayOMi  546  50%  46%  47% 

VirlMi  ASSK  537  45%  40%  4IV4 

PMks  Ctr»  522  32%  30%  31 

Cm  TM  S  Elt6  512  80%  75%  75%  ^ 

AntCtt  499  14%  13  13 

lUT  456  37%  34%  34% 

RMNS  SMcrft  436  11%  10  10% 

El-Traai«s  432  1%  1%  1% 

SlMlw  Can  389  34%  30%  33% 

C^M  RaOls  362  62%  55%  56% 

tmim  350  102%  97%  99 

VidmM  last  346  13%  12  12 

Rfaaariu  Ca^  Aa«r  326  11%  10%  10% 

6aa  Draaarics  281  49%  46%  46% 

Haw  Caatrals  274  17%  16%  16% 

Wataatkaasa  266  104%  98%  98% 

Lmv  lac  258  18%  17%  17% 

ZaalO  257  105%  97%  98% 

Ian  Raalitaaca  248  23%  20%  20% 

The  above  fifures  ttpresent  sales  of  elcamnica 
stocks  on  the  New  York  and  American  Stock 
Exchanges.  Listina  are  prepared  exclusively  for 
ELacraoNics  by  Ira  Haupt  8c  Co.,  investmcM 
bankers. 


HEAT  RESISTANT 


•  California  Eastern  Aviation 
held  a  special  directors  meeting  re¬ 
cently  to  discuss  a  1960  program  for 
operations  in  the  fields  of  elec¬ 
tronics,  electromechanics,  space  re¬ 
search  and  other  related  fields.  On 
the  basis  of  contracts  negotiated 
and  in  process,  the  company  expects 
this  year  to  exceed  the  $30  million 
gross  sales  reached  in  1959.  A  five 
percent  stock  dividend  was  voted 
during  January. 


HIGH  TEAR  STRENGTH 


MOISTURE  PROOF 


VERY  FLEXIBLE 


NO  STRETCH  OR  SHRINK 


DOESN'T  "DOG-EAR' 


•  National  Aeronautical  Corp., 
Fort  Washington,  Pa.,  reports  that 
recently  completed  expansions  in 
manufacturing  space  and  “vastly 
increased’’  engineering  laboratories 
allow  anticipation  of  a  record  year 
for  1960.  For  the  fiscal  year  ended 
1959,  net  sales  were  $6,100,000,  an 
increase  of  43  percent  over  fiscal 
1958.  Net  earnings  went  from 
$370,000  in  1958  to  $719,000  last 
year,  a  gain  of  94  percent.  Eam- 


GRADE  CLOTH  OR  VELLUM 


Wrlf«r«W«y  Em-EvH 
MormmUit  mini  Er««  Smmpit 


Amount 

ptr  Shart 
9  .93 
.20 
.05 
.25 
.75 
.25 


Date 

P^nble  ' 
Fib.23  1 
Mar.l  i 
Feb.  23  : 
Mar.l  I 
Mar.  10 
Mar.  15 
Agr.l  : 
Feb.  29 


Amor  Rm  A  Dtv  Ctrp 
AMP,  Pamcor 
Atomi«  Fund 
Fodwro  Co 
IBM 

Magnavox  « 

National  Co 
Nuclncs  Chem  A  Elee 


242  ltlv*r  ItoiMf,  Loads,  Moos. 
*DwFont  Ragislered  Trod*  AAorfc 
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NEED  PRODUCT  INFO?  LOOK  IN  THE  NEW 


electronics  BUYERS'  GUIDE 


You’ll  find  detailed  facts  about  the  products  of 
almost  700  different  advertisers  —  that’s  42%  more 
than  you’ll  find  in  any  other  electronics  directory. 

There’s  also  64  pages  of  reference  data  about  mar¬ 
kets,  materials  and  design  —  vital  information  for  all 
working  in  electronics.  Also  local  sales  offices  of  man- 

^  ®  A  McGrow. Hill  Publication 
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ufacturers  . . .  the  names,  addresses  and  phone  num¬ 
bers  of  representatives  .  .  .  complete  lists  of  manu¬ 
facturers  . . .  registered  trade  names  . . .  and  also,  of 
course,  the  most  complete  listing  of  all  electronic  and 
related  products.  Tells  what  you  want  to  know  • . . 
when  you’re  ready  to  buy. 


•  330  West  42nd  Street,  New  York  36t  Now  York 
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Your  move 
to 


reliability... 


INDUSTRIAL 

TUBES 


The  CBS  tubes  described  offer  you  many 
moves  to  greater  reliability  and  improved  cir> 
cuit  performance.  They  represent  just  a  few 
types  from  the  rapidly  growing  CBS  indus¬ 
trial  tube  line. 

For  v-r  .  .  .  reliable  miniature  and  larger 
allied  receiving  .  .  .  krytron  .  .  .  secondary- 
emission  .  .  .  ultrahigb-resolution  cathode- 
ray  . . .  frame-grid  . . .  and  special-purpose  in¬ 
dustrial  tubes,  call  your  local  sales  engineer¬ 
ing  representative  or  your  Manufacturers 
Warehousing  Distributor.  Ask  for  data. 


Many  new  CBS  industrial  tubes  are  being 
developed  to  help  solve  your  design  prob¬ 
lems.  Your  CBS  sales  engineer  will  be  glad 
to  keep  you  posted. 


CBS  7548 

Practical 

P  secondary-ernission 


I 


-/■ 


Available  now«  ceramic  **extras” 
In  mere  than  40  lube  types 


I 


ABSOLUTE  MAXIMUM  RATINGS  AT  25°C 

Forward  Current  If 

Minimum  Breakover  Voltage  Vbo  I  TSA 


Reverse  Breakdown  Voltage 


Storage  Temperature 
Ambient  Temperature  Range 


SPECIFICATIONS  AND  TYPICAL  CHARACTERISTICS 

(At  25°C  Unless  Otherwise  Staled) 


SPECIALLY  DESIGNED  FOR 


Miniaturized  Memory  Circuits 
Ring  Counters 
Shift  Registers 
Controlled  Rectifier  Driver 
Flip-Flop  Equivalent 
Simplified  Information  Storage 
0.3  m  second  Switching 


Turn  off 

Base  Current 


Collector  Current 


10mA 


Typical 

Max. 

Test  Conditions 

Saturation  Voltage 

V, 

10 

15 

Volts 

Ic  =  50  mA 

Forward  Leakage  Current 

If 

0  1 

10 

uA 

Vc'=  30V 

Reverse  Leakage  Current 

Ir 

0  1 

10 

Vc=  -30V 

Forward  Leakage  Current 

If 

20. 

50. 

*iA 

at  125°C 

Reverse  Leakage  Current 

Ir 

20. 

50 

at  125'’C 

Gate  Voltage  to  Switch  "ON" 

VgOn 

07 

1.0 

Volts 

Rl  =  IK 

Gate  Current  to  Switch  "ON" 

On 

0.1 

10 

mA 

Rl  =  IK 

Gate  Voltage  to  Switch  "OFF" 

Vg  Off 

1.2 

40 

Volts 

Ic  =  50  mA 

Gate  Current  to  Switch  "OFF" 

•f!  0« 

7.0 

10. 

mA 

Ic  =■  50  mA 

Holding  Current 

lu 

20 

5.0 

mA 

Rl  =  IK 

tees 

an 

d  permits  increased 

de  current 

wer  needs 

S3BB 

po 

'Trancitron  El 

y  electronic  corporation  •  wakefield,  massachusetts 

Leadership  in  Semiconductors'  ^SEE  YOUR  LOCAL  AUTHORIZED  TRANSITRON  DISTRIBUTOR  FOR  QUANTITIES  FROM  1  999, 


MARKET  RESEARCH 

F-AA  Radio  Sales  Look  Up 


F-m  radio  set  sales  in  1960  should 
show  a  gain  of  at  least  50  percent 
over  last  year,  predicts  Edward 
Shafer,  market  research  manager 
of  Blonder-Tongue  Labs. 

He  predicts  factory  sales  of  do¬ 
mestically  produced  f-m/a-m  table 
sets  will  jump  from  500,000  sets  in 
1959  to  750,000  sets  this  year.  How¬ 
ever,  he  also  sees  possibility  that 
set  sales  will  hit  the  million  mark  if 
foreign  imports  are  included.  They 
are  currently  running  about  100,- 
000  .sets  per  year. 

El  A  recently  reported  480,894 
f-m/a-m  sets  were  produced 
through  November  1959,  almost  60 
percent  more  than  the  first  eleven 
months  of  1958. 

Popularity  of  hi-fi  gear  and  in¬ 
creasing  interest  in  quality  music 
are  major  factors  supporting  the 
rising  sales  curve. 

•  Magnetic  recording  industry 
association  claims  750,000  enter¬ 
tainment  tape  recorders  with  a 
retail  value  of  $170  million  will  be 
sold  in  1960.  It  calculates  that  650,- 
000  recorders  valued  at  $140  mil¬ 
lion  were  produced  in  1959. 

Four  track  tape,  used  for  stereo¬ 
phonic  recording,  is  the  major  in¬ 
fluence  behind  the  resurgence  of 
magnetic  tape  recording  business, 
says  Herbert  L.  Brown,  association 
president. 

•  Raytheon’s  president,  Charles 
F.  Adams  adds  his  voice  to_the 
growing  list  of  industry  leaders 
who  are  calling  attention  to  the 
expanding  market  for  non-military 
electronic  products.  Sales  of  con¬ 
sumer  and  entertainment  equip¬ 
ment,  which  he  currently  estimates 
at  $4  billion,  will  reach  $8  billion 
in  1970,  he  says.  At  that  time  elec¬ 
tronics  industry  factory  sales  will 
total  $20  billion,  he  says. 

•  Business  and  Defense  Services 
Administration  plans  to  issue  in  a 
few  months  its  report  on  the  pro¬ 
portion  of  shipments  of  electronic 
equipment  and  components  origi¬ 
nating  in  each  of  the  50  states  and 
20  large  metropolitan  areas. 

Study  will  show  separate  geo¬ 
graphical  breakdowns  of  shipments 


xui  tutai  iiiuustry  pruu- 

ucts  as  well  as  for  military,  non¬ 
military  equipment  and  major  com¬ 
ponents. 

BDSA  findings  are  based  on  a 
government  survey  of  where  ship¬ 
ments  from  over  600  large  electron¬ 
ics  firms  originate  and  a  variety  of 
other  government  data. 

•  This  year,  retail  sales  of  tv 
sets  may  well  reach  6.4  million,  says 
Herbert  Riegelman,  general  man¬ 
ager  of  General  Electric’s  television 
receiver  department.  This  estimate 
compares  to  sales  of  5.8  million  sets 
last  year  and  5.14  million  sets  in 
1958. 

Riegelman’s  forecast  leans  on  ex¬ 
pectations  of  prosperous  national 
economic  conditions  and  recent 
product  refinements  which  manu¬ 
facturers  count  on  to  spur  consumer 
demand. 

•  Independent  investigations  by 
industry  market  analysts  confirm 
our  estimate  that  silicon  controlled 
rectifier  sales,  which  were  $2  mil¬ 
lion  to  $3  million  in  1959,  will  move 
up  to  the  $4  million  to  $6  million 
level  in  1960.  (See  Electronics, 
Jan.  1,  1960,  p  22.)  However,  we 
are  reminded  that  we  slipped  a 
digit  in  making  our  SCR  unit  esti¬ 
mate  for  1959.  It  should  have  read 
30,000  to  50,000  units  instead  of 
300  to  500,000  units. 


Production 
WMk  of  1-22 
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Lumatron  instruments  are  now  in  use  in 
laboratories  and  factories  throufthoutthe  world 

WRITE  FOR  SPECIFICATIONS  TO  DEPT.  E  12 

LUMATRON  ELECTRONICS,  INC. 

68  UR3AN  AVENUE.  WESTBURY.  L.  I..  NEW  YORK 


ELECTRONICS 


available  from 
inventory  for 
immediate  delivery- 
silicon  transistors  with 


ONE  WATT  ER 
DISSIPATION  i 


@  25°  C  in  free  air... five  watts  mounted  in  an  infi 


These  Hughes  PNP  fused  junction  silicon  transistors  are  especially  recommended  for  small  signal 
current  gain,  DC  amplifier  and  other  applications.  They  utilize  a  rugged  coaxial  package  which  is 
unequalled  for  mechanical  strength... thereby  providing  you  with  dependable  performance  under 
highly  adverse  environmental  conditions.  Furthermore,  they  offer  you  the  following  electrical 
advantages  over  competitive  devices; 

BVcaoi  BVebo  and  BVcio  are  symmetrical  •  Lower  leakage  current  •  Controlled  gain  band 
width  •  Lower  saturation  resistance  •  Higher  operating  frequency 

You  receive  still  another  benefit  from  these  Hughes  silicon  transistors;  proven  reliability.  Its  reli¬ 
ability  life  tests  at  maximum  operating  temperature  show  a  reliability  factor  of  10^  or  only  one 
failure  in  10,000  transistor  hours  of  operating  life. 

Order  todayl  These  Hughes  Transistors  are  available  from  inventory  at  both  the  factory  and  at 
all  Hughes  distributors.  Just  call  or  write  your  nearest  Hughes  Semiconductor  sales  office  or 
distributor. ..or  write  Hughes,  Semiconductor  Division,  Marketing  Department,  500  Superior 
Avenue,  Newport  Beach,  California. 

Spaoifioations 


Transistort  alio  avaliabla  with  santa  alactrical  eharactarlitici  in  a  JEOCC  30  (T04)  packaga  w'th  a  powar  diuipation  o(  400  mwl 
*Measurad  at  SOX  ol  braakdown  voitaga 


Craaling  a  naw  wortd  with  ELECTRONICS 


HUGHES 


•  IMO  HMMIS  AlKHArY  MMPAMT 

SEMICONDUCTOR  DIVISION 


BVcw 

BVcn 

BVciO 

hrc 

Min.  Max. 

Mai.  Vci 
#lc»tama 
aib-tma 

Maximum 
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MODEL  7409  R4 


NEW  ELECTRO  INSTRUMENTS 
HIGH-SPEED,  ALL-ELECTRONIC, 
AnalogTo-Digital  CONVERTERS 

1000  measurements  per  second! 

Transistorized  circuitry,  one  millisecond  conversion  rate,  one  megohm  input 
impedance,  automatic  polarity,  one  digit  sensitivity  and  resolution 

These  new  7000  Series  High-Speed,  Analog-To-Digital 
Converters  and  Digital  Voltmeters  accept  both  positive  and 
negative  input  voltages  and  produce  binary  coded  decimal 
descriptions  of  their  magnitude  and  polarity.  This  determina¬ 
tion  is  arrived  at  by  the  successive  approximation  method. 

Bits  are  sampled  as  a  function  of  an  internal  clock  and  are 
successively  tried  and  accepted  or  rejected.  Encoding  time 
is  always  a  fixed  millisecond.  ' 

Output  can  be  applied  directly  to  indicators  for  visual 
readout  and  also  to  auxiliary  devices  for  controlling  entry 
into  recorders  and  computing  systems.  The  constant  encod¬ 
ing  time  and  programmed  ranging  features  make  the  7000 
Series  ideal  for  systems  applications. 

Ask  your  £I  Sales  Engineer  for  complete  specifications. 


Electro  Instruments*  Inc. 

Digital  instruments  for  measuring  AC/DC  voltages,  AC/ DC  ratios,  resistances,  capacitance,  and  frequency  •  X-Y  Recorders  •  DC  Amplifiers 
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from  the  simpleit,  tiny  washer 


SIDE  PLATES  AND 
SPECIAL  REELS 


to  precision 
stamped 
Rocker  Army 


and  everything  in  between! 

anything  from  hub  caps 


We  deliver  superb  stampings 
for  baby  carriages  to  vane  locks  for  aircraft  turbines— 
with  tolerances  well  within  the  accepted  standards  of 
those  industries. 

Point  is,  we  deliver  exactly  what  you  want.  ThaVs  why 
we  say  our  Stampings  are  “superb”.  You’ll  say  it,  too. 

How  do  we  do  it?  By  applying  the  best  of  our  own 
three  Methods:  the  “one  plus”  method  avoids  tooling 
charges  .  .  .  the  short  run  method  employs  our  own 
temporary  toohng  .  .  .  the  production  run  method 
uses  special  dies  at  nominal  cost. 

Either  way,  you  get  exactly  the  Stampings  you  need— 
faster,  better,  and  at  surprisingly  low  cost.  Our  routine 
WATCH  DOG  service  sees  to  that. 


BRAZED 

ASSEMBLIES 


BRACKETS 


QUANTITY^  Anything  from  one  to  a  million! 


SPECIAL  i 
'^ASHERS 


SPECIAL  CLAMPS 


MS 

CLAMPS 


THE  LAMINATED  SHIM  COMPANY,  INC. 
4602  UNION  STREET,  OLENBROOK,  CONNECTICUT 


Interesting  stampings  folder  no.  3  contains 
helpful  information  for  ordering  Stampings  most 
economically.  Send  for  your  copy.  No  obligation. 


from  a 


THE 

ELECTRONICS 

MAN 


WHERE 
TO  FINO 


“BUYS”  WHAT  HE  READS  IN... 

electronics 


O  A  McGRAW-HIU.  PUBUCATION  # 
330  Wtst  42nd  StrMt.  N«w  York  36,  Ntw  York 


Attention. 


THE  ELECTRONICS  MAN 


single 

source 


- C^Seai 


if  ' rite  for  complete 
data.  Pro-Seal 
representatives  are  in 
all  major  cities. 


Coast  Pro-Seal  &  Mfg.  Co. 

2235  Beverly  Boulevard,  Dept.  E 
Gentlemen:  Los  Angeles  57,  California 

Please  send  us  information  regarding  your  balanced  line 
of  electronic  industry  sealants  and  molding  compounds. 


Address. 


a  balanced  line 
of  electronic  sealants 
and  molding  compounds 


FOLVURKTHANK .  .  . 
THIOKOL.*.  .  . 


^Tke  rcgistrrcd  trademark  of  the 
Thiukol  Chemical  Corporation 


Company. 


t 


SILICONK.  .  . 


COAST  PRO-SEAL  & 

MFG.  CO.,  long  a  recognized 
leader  in  research  and 
manufacture  of  superior 
sealants  for  the  aircraft 
industry,  again  assumes 
the  lead  in  introducing  a 
balanced  line  of  electronic 
sealants  and  molding 
compounds . .  .Thiokols . . . 
polyurethanes . .  .silicones. 
No  longer  must  a  company 
using  a  variety  of  potting 
and  molding  compounds 
seek  a  number  of  sources 
of  supply.  COAST  PRO  SEAL 
&  MFG.  CO.  has  developed 
a  complete  line  of  products 
for  specific  needs . . . 
ENCAPSULATING. 
IMPREGNATING,  CABLE 
SPLICING  and  MOLDING. 
These  compounds,  as  with 
all  Coast  Pro-Seal  products, 
have  been  laboratory 
tested  and  industry  proven. 
Each  has  "built  in" 
characteristics  engineered 
for  SPECIFIC 
APPLICATIONS— HIGH 
TEMPERATURE  RESISTANCE 
. . .  FUEL  RESISTANCE  . . . 
COLD  FLOW  RESISTANCE 
.  and  EXCELLENT 
ELECTRICAL  PROPERTIES. 


The  electronics  man  may  be  found  In 
any  or  all  of  the  areas  of  research,  de¬ 
sign,  production,  management. 

Your  problem:  sell  him  (wherever  he 
is)  and  keep  him  sold  all  year  long. 
Here’s  the  simplified  key  to  this  job! 

Use  electronics  to  arouse  his  interest 
and  create  acceptance  for  your  products 
in  the  magazine’s  weekly  issues. 

Use theelecironics  BUYERS’  GUIDE 
and  Reference  Issue  to  be  there  all  year 
long  whenever  he  is 
ready  to  buy. 

This  is  the  best 
selling  combination 
in  the  electronics 
industry  . . .  and  the 
one  that  carries  the 
viost  weight! 


I  Riectronics 


IDENTIFICATION 
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PANORAMIC  Lr-  Id 
SONIC  SPECTRUM  ANALYZER 

20  cps-22.5  kc. 


"Coail-down"  onalydt  of  Gyro  AAotor  by  Mochl  lP-1a 
Spoctrum  Anotyior.  Aroo  A  ihowt  docrooting  fundomontol 
froqwoncy,  rotonont  riso  and  docoy,  and  vibration  com* 
pononh  ovor  dO  luccotiivo  scant  in  ono  minuto. 


•  1*sec.  "quick-look"  at  entire  spectrum  (40  cps— 20kc) 

•  Magnified  analysis  on  reduced  sweep  widths 

•  Direct  reading  frequency— selective  voltmeter 

•  Exceptionally  stable  circuitry:  better  than  5  cps/hr. 

•  Economical  •  Simple  Operation 


Tbo  Model  LP-la  "qukk-look"  helps  locate  and  evaluate  dlKrete 
or  random  signals  fastar  and  easier  by  Manning  the  entire  spectrum 
logarithmically  from  40  cps  to  20  kc.  Once  every  second  it  auto¬ 
matically  separates,  measures  and  plots  the  frequency  and  voltoge 
of  waveform  components  on  the  calibrated  X  and  Y  axes,  respec¬ 
tively,  of  a  long  persistence  5"  CRT. 

For  very  detailed  analysis,  linear  segments  40  to  3000  cps 
wide,  centerable  between  0  and  20  kc,  may  be  magnified  on  the 
Kreen. 

Amplitude  ratios  of  up  to  40  db  con  be  simultaneously  measured. 

High  Bompting  rata  and  panoramic  ditplaya  assure 

1  Minimum  risk  ef  missing  weak  signals  or  spectrum  hales. 

2  Fast  measurements  by  eliminating  slew  point  by  point  plots. 

2  Simultaneous  measurement  ef  signob  with  widely  divergent 
amplitudes  ond/er  frequencies. 

4  Continuous  onalysis  of  rapid  changes  in  spectral  content  or 
design  parameters. 


Proved  in  hundreds  of  research,  design  and  production  installations, 
the  LP-la  is  a  valuable  tool  for  Noise  and  Vibration  analysis. 
Harmonic  and  IM  measurements.  General  waveform  studies.  Spectral 
Power  Density  analysis.  Response  Curve  TrcKing. 


SUMMARY  OF  SPECIFICATIONS: 

Frequency  Range:  20  cps— 22.5  Kc. 

(1)  Preset  linear  frequency  scons:  any  segment  width  ef  200, 

1000,  5000  cps  centerable  from  0-20  Kc  i  Variable  from  40 
cps  to  3000  cps  with  Auxiliary  Function  Unit  C. 

(2)  Preset  Log  Scan— 40  cps  to  20  Kc 
Frequency  Scales:  Linear  and  Log 

Center  Frequency  Control:  Calibrated  0-20  Kc  (used  on  lin  Kon) 
Dynomic  Range:  60  db 

Amplitude  Scales:  Linear  and  2  decade  log  (Expandable  to  60  db) 
Sensitivity:  500  mv  to  500  v  for  full  scale  linear  deflection 
Voltage  Accuracy:  Lin  Sweep  (40  cps— 22.5  Kc)  ;  ±5%  or  ±0J  db 
Log  Sweep  (40  cps— 20  KC)  >  ±10%  on  lin  ompl.  scale, 
±1.5  db  on  log  ompl.  scale. 

Scan  Rote:  1/sec.,  internally  generated;  adjustable  with  accessory 
equipments 

Resolution:  For  log  scan,  automatically  optimized.  For  lin  scon, 
preset  30,  75  and  170  cps  at  200,  1000  and  5000  cps  sweep- 
width,  respectively.  Variable  from  10  cps  to  1  kc  with  Auxiliary 
Function  Unit  C. 


Write,  wire  or  phone  NOW  for 
detailed  information  and  specifications 
on  the  AAodel  IP-lo. 

Ash  far  Vois.  I,  2  and  3  of  the  "Panoramic 
Analyzer"  ,  .  .  featuring  applications  and 

techniques  of  Sfiectrum  Analysis,  and  get  on 
our  regular  mailirtg  list  for  this  helpful  publica¬ 
tion.  NEW  CATALOG  DIGEST  AVAILABLE 


Panoramic 

RADIO  PRODUCTS.  INC. 


530  So.  Fulton  Ave.,  Mount  Vernon,  New  York 

Phone:  OWens  9-4600  Cables:  Panoramic,  Mount  Vernon, 
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cathode-ray  tubes  for  radar,  now  makes  possible  the  same  inherent  features  in  a 
fine  instrument  read-out  tube.  The  Ou  Mont  electrostatically  deflected  K1951  provides  full 
scan  with  deflection  voltages  of  9-15  volts  OC/in. 

If  your  cathode-ray  tube  applications  call  for  even  greater  compactness  and  power  savings— consult  the  CRT 
Engineering  Specialists  at  Du  Mont.  Daily  advances  in  the  state-of-the-art  are  being  recorded  for  your  benefit. 
A  tube  to  fit  your  exacting  requirements  can  be  designed,  developed  and  produced  at  Du  Mont. 

Whatever  your  CRT  requirements,  check  with  Du  Mont  first. 


ELECTRONIC  TUBES/INDUSTRIAL  TV/MILITARY  ELECTRONICS/MOBILE  COMMUNICATIONS/SCIENTIFIC  INSTRUMENTS/AUTOMOTIVE  TEST  EQUIPMENT 

ALLEN  B.  OU  MONT  LABORATORIES,  INC.,  CLIFTON,  N.  J.,  U.  S.  A. 

INTERNATIONAl  DIVISION  •  515  MADISON  AVENUE.  NEW  YORK  22.  N.  Y.  •  CABLES;  ALBEEDU,  NEW  YORK 
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WRITE  for  complete  details 

precision  electronics  is  our  business 
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TRIMI^rM0DEL220 


i 


rv‘5?'';' 


IHBi 


Subminiatur*  #•• 
Provan  Raiiability 


ACTUAL  SI2E 
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As  many  as  17  of  these  compact  units  san  be  nwunted  in  a  space  of 
just  one  cubic  inch.  Designed  for  printed  circuits  and  modular  assem¬ 
blies,  Trimpot  Model  220  measures  less  than  3/16'  x  5/16'  x  1'.  Power 
rating  is  1  watt  and  maximum  operating  temperature  is  175®C.  This 
Potentiometer  meets  or  exceeds  Mil-Specs  for  humidity,  salt  spray, 
fungus,  sand  and  dust,  as  well  as  acceleration,  vibration  and  shock. 

Self-locking  15-turn  shaft  insures  sharp,  stable  settings... exclusive 
Silverweld*  fused-bond  termination  and  ceramic  mandrel  provide 
extreme  temperature  stability.  The  Model  220  is  available  in  a  wide 
variety  of  resistance  ranges  and  a  choice  of  two  terminal  types— 
gold-plated  Copperweld  wire  or  insulated  stranded  leads. 

Stocked  by  leading  electronic  distributors  across  the  nation,  these  <  '  "  ’ 

units  are  ready  for  immediate  delivery.  Write  for  complete  technical 
data  and  list  of  stocking  distributors.  AVAILABL':  AS  PANEL  MOUNT 
UNIT  (illustrated  at  right)  with  same  specificatk<ns. 

Exclusive  manufacturers  of  Trimpot*,  Trimi‘*.  Pioneers  in  potentiometer  transducers  for  position,  pressure  and  acceleration 


^oxjR,isrs 


Bourns,  Inc.,  Trimpot  Division 
6135  Magnolia  Ave.,  Riverside,  Calif. 
Plants:  Riverside,  California 
and  Ames,  Iowa 
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SIZE  n 

SYNCHRONOUS 

MOTOR 


Featuring  pull  out  torque 
efficiency  of  50%  nominal 
with  3.4  watts  input  and  3 
watts  pull  out  power,  this 
synchronous  motor  repre¬ 
sents  a  major  achievement 
in  terms  of  performance 
for  a  unit  of  this  extremely 
small  size.  Additional  ad¬ 
vantages  made  possible  by 
Kearfott’s  unique  design 
include  resistance  to  en¬ 
vironmental  extremes,  light 
weight  construction  and 
low  unit  cost.  This  motor 
and  its  variations  are 
available  in  production 
quantities. 

TYPICAt 

CHARACTERISTICS  R172 

Excitation;  Phase  1  Phase  2 

Voltate  40V  40V 

Frequency  400  CPS  400  CPS 

Power  2.3  Watts  2.3  Watts 

Current  0.157  Amps  0.157  Amps 

Performance; 

Synchronous  Speed  8000  RPM 
Stall  Torque  0.2  In.  Oz. 

Pull  Out  Torque  0.35  In.  Oz. 

Pull  In  Torque  0.15  In.  Oz. 

Write  for  complete  data. 


FROM  KEARFOTT 


FERRITES 

Kearfott’s  Solid  State 
Physics  Laboratory  formu¬ 
lates,  fires  and  machines 
permanent  magnet  ferrite 
materials  of  various  com¬ 
positions.  Typical  high- 
efficiency  array  utilizes 
Kearfott  PM-3  ferrite  ma¬ 
terial  with  specially  de¬ 
signed  pole  pieces  to  pro¬ 
duce  a  design  both  smaller 
and  lighter  than  other 
arrays  of  equivalent  mag¬ 
netic  field  strength.  Be¬ 
cause  magnets  may  be  cus¬ 
tom  engineered  to  specific 
requirements,  user  is  not 
restricted  to  stock  magnet 
types,  thereby  providing 
greater  latitude  in  param¬ 
eters  for  focusing  arrays. 
Pole"  pieces  may  also  be 
provided  according  to 
specification,  with  the 
added  assurance  that,  be¬ 
cause  of  special  Kearfott 
design  techniques,  B  axial 
magnetic  fields  approxi¬ 
mately  10%  higher  than 
those  generally  obtained 
in  standard  types  may  be 
produced. 


TYPICAL 

CHARACTERISTICS 

Peak  Magnetic 
Field  Strength  1200  gausi 

Period  0.560  In. 

Length  5.64  In. 

Inside  Diameter 

of  Pole  Pieces  0.400  In. 

Outside  Diameter  2.0  In. 

Weight  3.2  pounds 

Write  for  complete  data. 


FROM  KEARFOTT 


ROTARY 

SWITCH 


Kearfott’s  rotary  switch¬ 
ing  devices  for  missile  and 
aircraft  systems  are  used 
to  sequence  or  switch  cir¬ 
cuitry  as  a  function  of  time 
or  shaft  position.  Used  in 
conjunction  with  sensitive 
relays  or  solid  state  switch¬ 
ing  techniques,  high  cur¬ 
rent  loads  can  be  handled. 
These  switches  consist 
primarily  of  shaft  assembly 
and  bearing  mounted 
cylinder  divided  into  con¬ 
ducting  and  non-conduct¬ 
ing  segments  with  continu¬ 
ous  track  for  common 
input.  Multiple  conductor 
“broom”  type  brushes  ride 
on  each  cylinder  track 
while  number  of  tracks 
and  segmentation  of  each 
is  function  of  the  number 
of  circuits  and  type  of  “on- 
off”  sequencing  required. 

TYPICAL 

CHARACTERISTICS  P1280-11A 

Number  of  switching  trKks;  2 
Angular  Segmentation  (both  refer¬ 
enced  to  0*  start); 

Track  1  —  Non-conducting  about 
0*  +  50- 

Track  2 — Conducting  0*  -180* 
Non-conducting  180°  -0* 

Mechanical  Accuracy  of 
Segmentation; 

itl*  (better  as  required) 

Starting  and  Running  Torques 
0.1  oz.-in. 

Current  Capacity; 

50  ma  at  28V/ Brush  (suitable  for 
any  sensitive  relay  or  solid  state 
switching  circuits) 

Write  for  complete  data. 


Free  Gyro 


Vertical  Gyro 


Directional  Gyro 


Engineere;  Kearfott  offers  challenging  opportunities  in 
advanced  component  and  system  developmenL 


KEARFOTT  DIVISION 

gP 

GENERAL  PRECISION  .Ne> 

LITTLE  FALLS,  MEW  JERSEY 

Midwest  Office:  23  W.  Colendor  Ave.«  Lo  Gronge,  III. 
South  Centrol  Office:  6211  Denton  Drive,  DoHos,  Teios 
WtsI  Coost  Office:  253  N.  Vinedo  Avenue,  Posodeno,  Colli. 
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Two  machines  can  do  twice  the  work  of  one.  Sometimes.  With  most  ana* 
log  recorders  you  can  only  record  24  minutes  of  100  kc  data  on  a  14-inch 
reel  of  1-mil  tape.  The  new  Ampex  FR-600  will  record  48  minutes.  Same 
data.  Same  reel. The  reason;  greater  bandwidth  at  a  given  speed.  125  kc  at 
30  ips  for  instance.  The  benefits  of  this  are  worth  considering.  Most  data 
runs  these  days  average  out  at  30  minutes  or  more.  With  conventional 
equipment  this  means  you  need  a  stand-by  recorder  to  pick  up  where  the 
first  leaves  off.  Or  a  dual  transport  set-up.  Or  a  special  machine  with  1 9-inch 


reels.  All  expensive.  Sometimes  just  for  a  few  extra  minutes  of  recording 
time.  The  FR-600  eliminates  all  this  by  doubling  the  recording  time  for  any 
given  bandwidth.  It  literally  does  the  work  of  two  conventional  machines. 
You  get  the  extra-wide  bandwidth  of  230  kc  at  60  ips  to  boot.  Nice  for 
special  applications.  And  every  FR-600  tape  is  machine-to-machine  com¬ 
patible  without  lifting  a  tool.  Good  reasons  why  the  FR-600  b  the  most  i 
versatile  recorder  you  can  use.  A  word  from  you  will  bring  the  full  story. 
AMPEX  DATA  PRODUCTS  CO.,  934  Charter  St.,  Redwood  City,  Calif. 


This  instrumentation  recorder  can  do  the  work  of  two  > 


Ampex 


Microelectronics  Moving  Fast 

< 

Engineering  on  the  molecular  and  single-crystal  level  promises  to 
increase  reliability,  cut  production  costs 


Microelectronic  engineering  is 
moving  rapidly  out  of  the  research 
phase  and  into  the  realm  of  appli¬ 
cations,  paced  by  the  space  pro¬ 
gram’s  urgent  need  for  smaller  elec¬ 
tronic  systems. 

The  new  field  of  engineering, 
which  deals  w'ith  electronic  phe¬ 
nomena  at  the  molecular  and  single¬ 
crystal  level,  was  the  hot  topic  of 
discussion  at  the  International 
Solid-State  Circuits  Conference, 
held  in  Philadelphia  this  week.  Ap¬ 
plications  of  microelectronics  could 
radically  change  both  design  and 
production  techniques,  and  may 
have  a  profound  effect  on  the  busi¬ 
ness  future  of  producers  of  small 
components. 

Late  last  month  Westinghouse 
Electric,  one  of  many  organizations 
working  in  the  new  field,  revealed 
its  new  microelectronic  techniques 
and  disclosed  some  dramatic  lab¬ 
oratory  results  achieved  under 
USAF  contracts. 

Westinghouse  scientists  recently 
discovered  how  to  grow  multizoned 
semiconductor  crystals  in  ribbon 
form  (dendrites)  and  are  rapidly 
following  up  on  applications  with 
Air  Force  support.  Scientists  be¬ 
lieve  the  ability  to  grow  multizoned 
crystal  and  to  perform  operations 
on  the  crystals  as  they  grow  in  the 
furnace  can  be  combined  to  achieve 
near-automatic  production  of  elec¬ 
tronic  systems.  The  company  says 
it  eventually  may  be  able  to  grow 
equipment  as  complex  as  present 
radio  receivers  and  amplifiers. 

Production  Is  Contract  Aim 

Following  the  company’s  disclo¬ 
sure  of  its  work  with  multizoned 
semiconductor  crystals,  the  Air  Ma¬ 
teriel  Command’s  Aeronautical  Sys¬ 
tems  Center  at  Wright-Patterson 
AFB,  Ohio,  announced  the  award 
of  a  contract  to  Westinghouse  to 
develop  production  processes  for 
dendritically  grown  silicon  and 
gallium  arsenide  crystals. 


Westinghouse’s  “molecular  elec¬ 
tronics’’  concept  has  already  suc¬ 
cessfully  grown  a  multivibrator  di¬ 
rectly  from  a  pool  of  molten  semi¬ 
conductor  material  (Electronics, 
p  11,  Jan.  29).  Air  Force  and  com¬ 
pany  spokesmen  predict  that: 

•  By  1962  it  will  be  possible  to 
grow  in  similar  fashion  a  pea-sized 
molecular  radio  receiver  as  a  single 
block  of  material. 

•Within  three  or  four  years  the 
same  dendritic  crystal-growing 
techniques  will  produce  infrared  de¬ 
tectors,  telemetering  equipment  to 
transmit  information  on  radiation 
and  light  intensity  from  outer 
space,  and  guidance  and  communi¬ 
cations  equipment  for  missiles  or 
satellites.  The  spokesmen  would 
not  say  whether  or  not  the  guidance 
and  communications  gear  would  be 
produced  in  the  form  of  a  single 
block  of  material,  but  did  not  deny 
that  it  might  be. 

Molecular  Electronics 

In  the  dendrite  pro(-ess,  crystals 
in  the  form  of  a  ribbon  about  an 
eighth  of  an  inch  wide  and  a  few 
thousandths  of  an  inch  thick  are 
drawn  directly  from  a  molten  mass 
of  semiconductor  material.  The 
process  is  essentially  a  continuous 
one  in  which  the  ribbon  grows  at  a 
rate  of  6  to  12  inches  a  minute. 

Crystals  180  ft  long  have  been 
produced.  Electronics  learns.  The 
surfaces  of  the  ribbon  are  always 
correctly  oriented,  optically  flat,  and 
thus  immediately  usable  without 
lapping  or  other  finishing,  say 
scientists. 


POWER  TRANSFORMATION 


IN 

RESISTIVE  DOMAIN 

9V  D-C 

uov 

A-c 

^  INSUUTfNG  0(i«A(N  - 

thermoelectric  domain 

OUT 

Solid-stot*  power  supply  utot  rosistivo 
domain  to  transform  a-c  into  hoot,  Soo- 
bo«k  offoct  to  convert  heat  to  d-c.  Output 
has  no  ripple 


A  number  of  solid-state  phe¬ 
nomena  are  employed  in  the  molec¬ 
ular  approach,  including  Seebeck 
generation,  Peltier  cooling.  Hall- 
effect  multiplication  and  the  grow¬ 
ing  of  p-n  junctions.  Interfaces 
and  junctions  for  the  various  ef¬ 
fects  can  be  grown  into  the  den¬ 
drite  as  it  is  drawn  from  the  fur¬ 
nace.  The  final  result  is  a  single 
function-block  composed  entirely  of 
semiconductor  material  and  doing 
the  work  of  a  circuit  or  subsystem. 

System  Design 

Analysis  of  the  system  require¬ 
ments  establishes  the  functions  to 
be  performed  by  the  block.  After 


Ribbon  of  semiconductor  crystal  produced 
by  dendrite  process  with  muhiple-iunction 
circuit 


this  analysis,  a  topologist  deter¬ 
mines  the  arrangement  of  the  do¬ 
mains  and  interfaces  that  will  most 
efficiently  control  the  energy  flow  in 
the  block. 

Production  of  a  block  starts  with 
a  basic  semiconductor  wafer.  Neces¬ 
sary  domains  and  interfaces  are 
produced  by  using  techniques  em¬ 
ployed  in  the  production  of  con¬ 
ventional  semiconductor  devices : 
diffusion,  plating,  electron-beam 
machining,  etching,  irradiation,  al¬ 
loying,  cutting  and  photographic 
processing.  The  finished  block  is 
encapsulated  for  protection  against 
shock,  vibration,  temperature 
changes  and  ionizing  radiation. 

One  of  the  simpler  function 
blocks  described  by  the  firm  uses 
domains  and  interfaces  to  obtain  a 
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Ttir**  of  oifht  molocwlar  circwita  dovolopod  by  Wostinghouto 
or*  shown  obevo:  loft  to  right,  audio  omplHlor,  froo-running 
multivibrator  and  2-ttago  vidoo  omplHlor.  At  loft,  audio 
omplHlor  and  largo  powor  omplHlor  roploco  standard  part* 
of  convontionol  phonograph  omplHlor 


d-c  power  supply  from  line-power  filter  and  requires  no  inductance 
input  (see  cut).  It  employs  the  See-  coils.  The  amplifier  is  highly  selec- 
beck  effect  for  the  thermoelectric  tive  to  frequency.  Changing  the  jmj- 
generation  of  electricity,  first  con-  tential  applied  to  the  amplifier  per¬ 
verting  110  volts  a-c  into  heat  in  a  mits  tuning  it  over  a  range  far 
resistive  domain.  The  thermoelec-  wider  than  the  broadcast  band, 
trie  domain  is  electrically  but  not 
thermally  isolated  from  the  re¬ 
sistive  domain  by  an  insulating 
layer.  Heat  produced  in  the  resis¬ 
tive  domain  is  converted  into  9 
volts  d-c  in  the  thermoelectric  layer. 

A  conventional  power  supply  re¬ 
quires  five  components — a  trans¬ 
former  and  diode,  plus  the  inductor 
and  two  capacitors  of  a  pi-section 
filter — to  do  the  same  job.  Voltage 
output  from  the  molecular  rectifier 
has  no  ripple. 

Function  Blocks 

Westinghouse  received  a  $2-mil- 
lion  contract  from  Air  Research 
and  Development  Command  last 
spring  to  develop  en  bloc  circuits. 

Eight  classes  of  function  blocks  re¬ 
sulted  from  the  contract:  a  5-w 
audio  amplifier,  a  two-stage  video 
amplifier,  a  tuned  amplifier,  various 
multivibrator  circuits,  multiposi¬ 
tion  switches,  a  variable  potentiom¬ 
eter,  a  two-stage  cooler  employing 
the  Peltier  effect,  and  an  analog- 
to-digital  converter. 

In  a  status  report  to  the  Depart¬ 
ment  of  Defense  in  late  January, 
the  firm  demonstrated  over  twenty 
working  subsystems.  Important 
among  these  was  a  tuned  amplifier 
which  uses  a  semiconductor  notch 


any  approach  to  microminiaturiza¬ 
tion  will  depend  on  the  cost,  reliabil¬ 
ity  and  repeatability  of  the  tech¬ 
nique  as  compared  to  conventional 
processes.  Westinghouse  figures  its 
dendrite  crystal-growing  offers  a 
jump-off  to  lower  production  costs 
and  higher  reliability,  and  claims 
an  acceptably  high  level  of  repeat¬ 
ability  for  the  process.  Other  manu¬ 
facturers,  without  giving  details, 
indicate  that  their  approaches  to 
microelectronics  will  give  the  same 
results. 

One  factor  common  to  all  methods 
of  reducing  size  and  weight  is  the 
elimination  of  conventional  compo¬ 
nent  parts.  Low-power  conventional 
resistors,  capacitors,  diodes  and 
transistors  of  today  appear  to  have 
no  place  in  these  new  circuit  design 
techniques.  Military  experts  feel 
that  conventional  components  will 
not  be  supplanted  completely,  but 
that  need  for  components  as  we 
now  know  them  will  diminish  as 
more  manufacturers  begin  to  pro¬ 
duce  circuits  directly  from  raw  ma¬ 
terials. 

Although  hailed  as  revolutionary 
by  some,  solid-state  approaches  to 
microelectronics  are  actually  evolu¬ 
tionary.  Some  of  the  new  techniques 
are  adaptations  of  techniques  used 
in  thin-film  work,  and  others  are 
adapted  from  conventional  tran¬ 
sistor  technology.  Increased  knowl¬ 
edge  of  materials  and  better  pro¬ 
duction  methods  are  also  contribut¬ 
ing  to  microelectronic  engineering. 


May  Solve  Problems 

C!olonel  W.  S.  Heavner,  chief  of 
Wright  Air  Development  Center’s 
electronic  technology  laboratory  at 
Wright-Patterson  AFB,  remarks  in 
the  report:  “It  appears  that  the 
majority  of  present-day  military 
electronic  equipment  requirements 
can  be  satisfied  with  molecular  elec¬ 
tronics.”  Other  defense  agencies 
are  also  known  to  be  keenly  in¬ 
terested  in  microelectronic  engi¬ 
neering  as  a  potential  solution  to 
problems  of  reliability,  space  limi¬ 
tation,  heating,  and  production  cost. 

Many  companies  and  research 
establishments  are  actively  engaged 
in  pursuing  solid-state  approaches 
to  microminiaturization.  During 
the  1960  International  Solid-State 
Circuits  Conference  this  week, 
scientists  from  Bell  Telephone  Lab¬ 
oratories,  Westinghouse,  Fairchild 
Semiconductor,  General  Electric, 
Motorola,  Texas  Instruments,  Stan¬ 
ford  Research  Institute  and  Massa¬ 
chusetts  Institute  of  Technology 
have  been  discussing  their  work  in 
this  field.  It  is  expected  that  at  least 
one  other  firm  will  demonstrate  its 
progress  in  microelectronics  within 
the  next  few  months. 

Observers  say  that  the  success  of 
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Miniaturization  means 


only  active  components 


G'E  subminiatures  use 


to  give  miniaturization 


HOFFMAN  TACAN:  MEETS  780% -HIGHER  AGREE*  SPEC! 


^Advisory  Group  on  Reliability  of  Electronic  Equipment,  which  has 
set  a  new  standard  of  150  hours  mean-tlme-to-fallure  for  TACAN. 


Ijreneral  Electric  subminiature  tubes  with 
heat-resistant  glass  have  played  a  key  role 
in  advancing  the  reliability  of  Hoffman  Elec¬ 
tronics  Corporation’s  new  ARN-21C  to  nine 
times  that  of  older  TACAN  equipment. 


Compactness  is  a  feature... transmitter, 
receiver,  and  electronic  computer  functions 
all  are  grouped  in  one  “black  box”  that  meas¬ 
ures  only  8  by  11  by  17  inches.  Heat  build-up 
necessarily  is  substantial. 

In  General  Electric  subminiature  tubes, 
Hoffman  found  the  answers  to  their  pressing 
need  for  tubes  that  would  stand  up  to  heat 
with  no  sacrifice  in  reliability.  28  G-E  sub¬ 
miniatures  are  used  in  the  ARN-21C. 


I 


heat.  Tubes 


I  are  the 
that  can  withstand  heat, 
new  heat-resistant  glass 
with  reliability. 


WHAT  TESTS  SHOW 

Life  tests  of  G-E  subminiatures  with  new  heat-resistant 
glass  prove  that  high-temperature  operation  has  no  adverse 
effect  on  i-eliability.  Check  the  total  absence  of  failures  with 
G-E  type  6021  after  1600  hours  at  250  C,  against  the  high 
failure  rate  of  ordinary  6021’s  under  the  same  conditions! 


G-E  6021  SUBMINIATURES  WITH  NEW  HEAT-RESISTANT  GLASS 


AFTER  ISOO  HOURS  FUU  LOAO  AT  2S0C  tSULBl.  ALL  TUBES  STUJ.  OPERABLE. 


6021’S  WITH 
ORDINARY 
GLASS 


. . . . 


AFTER  SAME  TEST.  ONLY  ONE  TUBE  IN  FIVE  SnU.  OPERABLE. 

Type  6021  is  a  key  tube  in  Hoffman’s  TACAN  circuit.  Glass 
electrolysis— cause  of  90%  of  tube  failures  at  high  tempera¬ 
tures— has  virtually  been  eliminated  by  General  Electric  in 
the  6021  and  other  subminiature  receiving  tubes. 


SPECIFY  FOR  RELIABILITY 

Small... smaller... smallest!  The  trend  in  electronic  equip¬ 
ment  is  down  in  size,  up  in  reliability  requirement.  Heat  is 
the  gremlin  ready  to  play  hob  with  your  circuitry,  unless  you 
take  steps  to  specify  devices  that  are  completely  dependable 
when  temperatures  rise  sharply. 

General  Electric  subminiature  tubes  are  proved  perform¬ 
ers  at  high  temperatures.  And  their  small  dimensions  give 
you  the  extra  compactness  you  need  to  meet  tight  equipment 
size  limitations.  Telephone  your  nearest  General  Electric 
Receiving  Tube  Department  office  below! 


NSW  YORK 

Wltcontin  7-4066,6.7,8 


CHICAGO 

spring  7-1600 


LOS  ANOBLBS 
SRanitB  8-7766 


Thi^resf  k  OvrMost  impoHanf 

GENERAL^  ELECTRIC 


431-201 


At  FAA'f  Atlantic  City  proving  grounds,  dopplor  VOR  undorgoet  test.  Fifty  loop  antonnas  in  44>ft  circio  on  roof  are  oxcHod  in  soquonco, 
creating  rotating-boam  ofFoct 


Air  Agency  Plans  for  '60 


Year-old  Federal  Aviation  Agency, 
despite  a  lot  of  time  spent  putting 
out  brushfire  emergencies,  has  man¬ 
aged  to  build  a  firm  framework  un¬ 
der  the  nation’s  airways  control  sys¬ 
tem,  and  has  a  raft  of  big  and  little 
plans  for  1960. 

FAA’s  fiscal  1960  program  was 
based  on  an  appropriation  of  $1 18.2- 
million  for  establishment  of  facili¬ 
ties  and  $48.7  million  for  R&D.  Of 
this  amount,  approximately  75  per¬ 
cent  of  purchases  and  undoubtedly 
more  of  the  R&D  money  is  going  for 
electronics. 

For  the  coming  fiscal  year,  the 
administration  has  requested  $65 
million  for  research  and  develop¬ 
ment  projects  and  $195  million  for 
acquisition  of  new  facilities  or  im¬ 
provement  of  old  ones.  Of  the  $260 
million  total,  approximately  the 
same  percentages  will  go  for  elec¬ 
tronics. 

The  Agency’s  program  concen¬ 
trates  heavily  on  air  navigation  fa¬ 
cilities,  traffic-control  systems,  and 
special-purpose  buildings,  with  spe¬ 
cial  attention  to  radar. 

Radar  and  Controls 

The  program  for  the  current  fis¬ 
cal  year  calls  for  eight  long-range 
radars  at  an  average  cost  of  over 
$2.4  million.  Three  Air  Defense 
Command  radars  will  also  be  made 
available  for  joint  use  by  FAA  con¬ 
trollers;  in  these  joint-use  situa¬ 
tions,  FAA  pays  only  for  remoting 
the  ADC  radar  data  to  FAA  control 
facilities. 

Sixteen  long-range  radars  will  be 
fitted  with  scan-conversion  equip¬ 
ment,  costing  $375,900  each;  and 
24  •will  be  equipped  with  radar  bea¬ 


cons  at  $106,400  each. 

Twenty  airports  will  get  new 
traffic-control  towers.  New’  instru¬ 
ment-landing  systems  costing  $195,- 
900  will  go  into  15  airports,  four 
of  which  will  use  them  for  training 
purposes.  Sequenced  flashing  ap¬ 
proach  lights  will  be  installed  at  54 
airports  at  a  cost  of  $36,200  per 
system. 

Terminal-type  vhf  omnirange 
(TVOR)  equipment  will  be  installed 
at  18  locations;  this  special  type  of 
VOR  is  used  as  an  approach  aid, 
where  standard  VOR  is  used  for  en- 
route  navigation.  TVOR  systems 
cost  $100,600  on  an  average.  An¬ 
other  specialized  type  of  vhf  omni¬ 
range — Doppler  VOR — w’hich  mini¬ 
mizes  interference  from  terrain 
obstacles  and  buildings,  will  be  in¬ 
stalled  at  20  locations  for  $54,900 
apiece. 

A  total  of  32  direct  air-ground 
communications  channels  will  be  es¬ 
tablished  at  19  locations;  average 
cost  per  channel  is  $108,700.  The 
Agency  will  spend  $5.6  million  to 
improve  teletypewriter  service 
(u.sed  for  weather  and  traffic-con¬ 
trol  data)  at  500  locations.  An  ad¬ 
ditional  $3-million-plus  will  go  to¬ 
ward  improving  communications  in 
the  Caribbean,  the  Pacific  and 
Alaska. 

New  instrumentation  for  use  in 
flight-checking  the  accuracy  of 
nav-aids  and  traffic  controls  will  be 
installed  in  14  flight-inspection  air¬ 
craft.  Average  cost  will  be  $345,475 
per  aircraft. 

In  actions  during  the  calendar 
year  1959,  besides  taking  over  from 
Civil  Aeronautics  Administration, 
FAA  commissioned  365  new  naviga¬ 


tion  aids  or  traffic-management  fa¬ 
cilities,  an  average  of  one  a  day. 
The  Agency  installed  medium-scale 
computers  with  large-volume  memo¬ 
ries  at  six  of  the  busier  traffic- 
control  centers  and  hooked  up  four 
of  these  to  communicate  with  each 
other. 

To  keep  pace  with  jet  operations, 
FAA  set  up  a  total  of  25,455  miles 
of  high-altitude  jet  routes.  Vl^th 
the  help  of  38  air  defense  radars 
W’hich  supplemented  FAA’s  own 
long-range  radars,  almost  the  entire 
jet  route  structure  was  placed  un¬ 
der  radar  advisory.  At  the  present 
time,  FAA  can  track  all  jet  flights 
from  takeoff  to  touchdown  except 
for  a  small  area  in  the  Rockies. 

First  major  action  this  year  was 
the  announcement  that  almost  all 
transport-category  aircraft  used  by 
commercial  airlines  to  carry  passen¬ 
gers  must  be  equipped  with  air¬ 
borne  weather  radar.  The  rule  ex¬ 
cludes  the  Curtiss  C-46  and  two 
non-transport  craft,  the  Douglas 
DC-3  and  Lockheed  L-18. 

1961  Programs 

FAA’s  request  of  $195  million  for 
new  facilities  and  $65  million  for 
R&D  represents  less  than  half  the 
total  $654  million  in  new  obligation 
authority  requested  for  the  Agency 
in  the  President’s  1961  budget.  The 
rest  of  it  is  eaten  up  by  expenses, 
and  by  construction,  operation  and 
maintenance  costs  for  the  Washing¬ 
ton  airports. 

Included  under  expenses  is  a  re¬ 
quest  for  4,547  new  employes — pri¬ 
marily  technicians,  and  specifically 
including  more  traffic  controllers, 
engineers  and  electronics  mainte- 
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nance  personnel. 

Electronics  learns  that  FAA 
will  continue  to  stress  electronics 
in  purchases  and  establishment  of 
facilities  during:  fiscal  1961.  New 
facilities  will  be  mostly — in  order 
of  importance — air  traffic-control 
towers,  short-range  nav-aids  like 
Vortac  (VOR  with  Tacan-compati- 
ble  distance-measuring  equipment) , 
instrument-landing  systems,  run- 
way-approach  lights,  including  se¬ 
quenced  flashing  lights,  long-range 
radars,  radar  beacons,  terminal- 
area  radar  equipment  like  ASDE 
(airport  surface  detection  equip¬ 
ment)  and  PAR  (precision  ap¬ 
proach  radar). 


NAFBC  Projects 

Most  of  the  $65  million  in  re¬ 
search  and  development  authority 
will  go  to  or  through  the  National 
Aviation  Facilities  Experimental 
Center  for  its  development  and  eval¬ 
uation  programs.  More  than  70 
projects  are  on  the  center’s  agenda 
for  the  coming  year. 

The  first  components  of  a  fully 
automated  air-traffic  control  system 
are  already  installed  at  the  Atlantic 
City,  N.  J.,  test  facility.  General 
Precision  Laboratory’s  air-traffic 
computer,  the  heart  of  the  system, 
is  now  undergoing  test. 

The  engineers  and  scientists  at 
the  center  will  also  be  looking  at 
automatic  landing  systems,  includ¬ 
ing  Bell  Aircraft’s  AN/GSN-6  (be¬ 
ginning  this  month)  and  REGAL 
later  this  year. 

Among  radar  systems  undergoing 
test  will  be  an  experimental  quad 
radar,  so  called  because  it  combines 
in  one  system  the  four  functions  of 
surveillance,  precision  approach 
(PAR),  airport  surface  detection 
(ASDE)  and  height-finding. 

The  year  at  NAFEC  will  also  be 
marked  by  extension  of  the  space- 
position  range,  the  precision  meas¬ 
urement  facility  for  determining 
the  position  of  aircraft  over  the 
range.  Two  phototheodolites  are 
currently  installed  on  temporary 
earth  mounts;  these  will  be  moved 
to  steel  towers  and  additional  units 
will  be  installed.  The  center  is  put¬ 
ting  in  a  MOPTAR  system  (multi¬ 
ple-object  precision  tracking  and 
ranging),  a  radio  complex  that  can 
simultaneously  track  five  aircraft 
with  extreme  precision  up  to  200 
miles  out  and  derive  precision  data. 


A  special  porcelain  body  is  used  in  the  production  of  Lapp 
Resistor  Cores.  It  provides  a  flawless  surface  of  such  nature 
as  properly  to  receive  a  uniform  deposit  of  carbon  or  boro- 
carbon.  It  also  has  a  temperature  coefficient  of  expansion 
matched  to  that  of  the  deposited  film  ...  to  provide  a  constant 
resistance  against  temperature  change.  These  resistor  cores 
are  produced  in  close  tolerances  for  straightness,  roundness 
and  length . . .  they  reflect  the  same  quality  of  workmanship 
and  materials  long  associated  with  Lapp.  Write  for  complete 
information  on  Lapp  Resistor  Cores.  Lapp  Insulator  Co.,  Inc., 
Radio  Specialties  Division,  163  Sumner  St.,  LeRoy,  N.  Y. 
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electronics  buyers*  guide  and  reference  issue 

THE  ELECTRONICS  MAN'S  BASIC  BUYING  BOOK 


A  McGRAW-HILL  PUBLICATION 
330  West  42nd  St..  New  York  36,  N.  Y. 


People  believe  most  completely  in  the 
things  that  work  best  for  them.  That’s 
why  52,000  readers  of  electronics  pay 
more  than  $300,000  each  year  to  get 
the  information  it  gives  them. 

Use  electronics  to  create  interest  and 
acceptance  for  your  products,  materials 
or  services.  The  electronics  BUYERS’  GUIDE 
gets  you  there  when  your  customers  are 
making  buying  decisions . . .  actually 
sells  for  you. 

Exclusive!  There  is  clear  evidence  that 
the  "GUIDE”  carries  the  most  weight: 
it  has  42%  more  advertisers  than  any 
other  electronics  directory. 
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THREE  AMPERE  SWITCHING  TYPES  S 
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Compared  with  present  power  transistors 
of  similar  ratings,  the  new  Clevite  Space- 
saver  gives  you  important  new  advantages. 
Better  Switching  —  Its  low  base  resist¬ 
ance  gives  lower  input  impedance  for  the 
same  power  gain  and  lower  saturation 
resistance,  resulting  in  lower  “switched 
on”  voltage  drop.  Its  lower  cut  off  current 
means  better  temperature  stability  in 
direct  coupled  circuits  (such  as  regulated 
power  supplies)  and  a  higher  “switched 
off”  impe^nce. 

Better  Amplifying  —  Improved  fre¬ 
quency  response  leads  to  higher  audio 
fidelity,  faster  switching  and  improved 
performance  in  regulat^  power  supply 
applications. 

Better  Mounting  —  The  Spacesaver’s 
simple  rectangular  configuration  and  low 
silhouette  make  it  adaptable  to  a  wide 
variety  of  mounting  requirements  where 
space  is  at  a  premium.  In  aircraft  and 
missile  applications,  its  low  mass  (half 
present  type)  improves  shock  and  vibra¬ 
tion  resistance  of  lightweight  assemblies. 
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Magnetic  Amplifierg.  Inc,  of  New  York  carefully  manu¬ 
factures  its  Static  Inverters  with  a  step-by-step  quality 
control  and  testing  program  to  build  in  the  reliability 
required  for  aircraft  and  missile  applications. 


Magnetic 
Amplifiers* 
X50VA  Static 
Inverter  Model 
SIS-it50U 


It  found  that  AMP  Taper  Technique  simplified  this 
procedure.  A  high  speed  AMP  Automachine  pre-ter- 
minates  circuit  leads  with  crimp-type,  pre-insulated  solid 
Taper  Pins.  Components  are  then  easily  tested  in  the 
modular  stage  before  final  assembly.  Crimping  eliminates 
difficult  soldering  operations  and  the  danger  of  burning 
wound  components  while  Taper  Technique  permits 
checking  and  trouble  shooting  without  destroying  the 
main  cable.  After  final  assembly,  when  the  Pins  are  in¬ 
serted  into  the  Blocks,  this  Technique  provides  rugged 
vibration  resistance  and  operational  reliability. 


AMP 

Pre~  Insulated 
Taper  Pins 
and  stackable 
Taper  Blocks 


AMP  solderless  Taper  Pins  are  made  in  formed  and 
solid  types,  with  or  without  pre-insulation  and  mate  with 
a  wide  range  of  one  or  two  piece  stackable  Taper  Blocks. 
You’ll  find  that  AMP  Taper  Technique  is  ideal  for  your 
quality  control  or  circuit  density  problems  too. 


Write  for  our  rtew  Taper  Technique  brochure. 


GENERAt.  OFFICES:  HARRISBURG,  PENNSYLVANIA 

AMP  prodacb  and  M|iiM«riii|  asrirtwct  art  availaMa  thfoafk  siiMdianr  cooipanies  ia:  Australia  •  Caaada  •  Etflaad  •  Fraaca  •  HeSaad  •  Italy  •  Japaa  •  Mast  Gannaay 
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X-rays  for  Communications? 

Air  Force  has  just  let  a  contract  for  a  feasibility  study  of  X-rays  as 
a  possible  means  of  space  communication.  It's  part  of  a  look  at  the 
whole  spectrum  for  transmission  possibilities 


Taking  several  giant  steps  across 
the  electromagnetic  spectrum,  the 
Air  Force  is  investigating  X-rays 
as  a  possible  means  of  space  com¬ 
munication. 

The  feasibility  study  by  Tracer- 
lab-Keleket  of  Waltham,  Mass.,  is 
part  of  an  overall  investigation  by 
the  Air  Research  and  Development 
Command  of  the  entire  spectrum 
from  a  communications  standpoint. 
Rome  ADC  has  let  a  $75,000  con¬ 
tract  for  the  study,  part  of  it.s  in¬ 
quiry  into  the  possibility  of  using 
radiation  in  the  transvisual  fre¬ 
quencies  as  supplemental  media  for 
conveying  information. 

X-rays  are  only  mildly  scattered, 
can  be  made  highly  directional,  and 
so  potentially  offer  the  advantage 
of  privacy  for  space  communica¬ 
tions.  The  power  needed  to  swamp 
them  would  be  prohibitive,  so  they 
also  offer  antijamming  advantages. 

At  the  present  time,  power  re¬ 
quirements  for  X-ray  transmissions 
are  felt  to  be  about  the  same  as  for 
radio  transmission — or  a  bit  higher, 
according  to  Joris  M.  Brinkerhoff, 
head  of  the  physics  department,  and 
Charles  A.  Ziegler,  staff  scientist, 
at  Tracerlab. 

Low-energy  X-rays — probably  be¬ 
low  10  kv — will  be  used,  requiring 
no  more  shielding  than  would  other¬ 
wise  be  needed  in  a  manned  space 
vehicle. 

Lower  altitude  limit  for  effective 


use  of  this  type  of  communication 
is  believed  to  be  about  30,000  feet. 
As  the  most  practical  experimental 
altitude,  researchers  will  concen¬ 
trate  on  communications  in  space  at 
100  kilometers  and  above. 

Pulsing  May  Be  Key 

At  the  frequencies  involved,  the 
quantum  nature  of  electromagnetic 
radiation  becomes  important.  Since 
counting  of  quanta  is  the  basic 
method  of  detection,  there  may 
be  an  advantage  in  pulsing  the 
power  source.  Unlike  radio  waves, 
the  quanta  can  be  detected  instanta¬ 
neously,  and  this  gives  X-ray  puls¬ 
ing  an  edge  over  pulsing  of  radio 
waves.  In  fact,  there  are  indications 
-that  pulsing  may  be  the  key  to  prac¬ 
tical  X-ray  communication. 

Conventional  nuclear  radiation 
detectors  like  ionization  chambers 
and  scintillation  counters  will  be 
modified  for  receivers.  New  elec¬ 
tronic  circuits  will  be  required  for 
demodulation  in  the  context  of 
pulses,  no  sine  waves  being  involved 
in  the  transmission  technique. 

In  addition  to  cosmic  background, 
another  kind  of  noise  is  involved  in 
X-ray  transmission.  This  is  an  un¬ 
certainty,  arising  from  quantum 
statistics,  as  to  whether  or  not  a 
bit  of  information  has  been  re¬ 
ceived.  In  fact,  researchers  antici¬ 
pate  that  the  predominant  noise  in 
X-ray  transmission  could  arise  from 


the  uncertainty  in  the  arrival  rate 
of  quanta. 

As  in  radio  transmission,  a  com¬ 
promise  will  be  necessary  between 
noise  level  and  rate  of  message- 
sending.  In  radio,  recourse  to  a 
wide  band  lets  in  more  noise. 

Prospective  modes  of  conveying 
intelligence  are  analogous  to  radio 
transmission.  Intensity  modulation, 
by  which  there  is  produced  a  varia¬ 
tion  in  the  rate  of  arrival  of  quanta 
at  the  detector,  is  comparable  to 
a-m.  Energy  modulation,  accom¬ 
plished  by  changing  the  energy  of 
the  X-rays  or  electrons,  may  be  con¬ 
sidered  analagous  to  f-m.  In  this 
technique,  if  an  electron  beam  is 
used,  it  will  strike  one  element  and 
that  element’s  characteristic  line  of 
radiation  will  be  detected;  then  an¬ 
other  target  will  emit  a  different 
line  of  radiation. 

Scrambling  Techniques 

A  combination  of  intensity  and 
energy  modulation  will  be  consid¬ 
ered;  also  scrambling  techniques, 
such  as  sending  a  special  pattern  of 
quanta. 

The  study  will  also  embrace  con¬ 
ditions  in  outer  space,  particularly 
with  reference  to  possible  interfer¬ 
ence  by  natural  phenomena.  X-rays 
are  subject  to  interference  only  by 
gross  objects  which  absorb  them, 
while  electrons  are  bent  by  mag¬ 
netic  fields.  On  the  other  hand,  the 
certainty  of  X-ray  reception  may  be 
adversely  affected  by  large  fluctua¬ 
tions  in  ambient  level,  such  as  that 
caused  by  solar  flares. 

Efficiency  of  transmission — bit- 
per-second-per-watt — will  be  inves¬ 
tigated  along  with  other  factors. 

After  the  study,  Tracerlab  may 
select  one  or  two  possible  systems  of 
instrumentation  and  build  a  local 
short-distance  demonstration  model 
to  evaluate  various  modulation  and 
demodulation  techniques. 


PtNETRATION  OF  X-RAYS  AND  iUCTRONS 
AT  VARIOUS  ALTITUDES  (ARDC  MODEL  ATMOSPHERE) 


ALTITUDE 

X-RAY  HALF-VALl 
20  K*v 

IE  LAYER  (km) 

2  M«v 

ELECTRON  R 
20  K«v 

ANGE  (km) 
2  Mev 

0 

.047 

10 

.110 

30 

10-S 

.025 

50 

40  »  ; 

95 

350,000  V  - 

100 

100,000 

220 

5x  10* 

10* 

••yond 

Almesphcr* 

~10M 

-10'* 
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“Old  timer”  or  “new  hand"  at  designing  transistorized  switching-circuits,  youll  find 
useful  information  in  this  24-page  Sylvania  booklet  now  available  at  no  charge! 

“Sylvania  Medium  and  High  Speed  Switching  Transistors”  contains  practical  data  that 
will  help  you  select  the  best  transistor-type  for  a  specific  application.  Typical  switching 
circuits,  with  parts  values,  are  included.  Absolute  maximum  ratings  and  electrical 
characteristics  under  minimum,  typical  and  maximum  conditions  are  tabulated  for 
many  of  the  SYLVANIA  NPN  and  PNP  SWITCHING  TRANSISTORS  frequently 
specified  for  electronic  computers.  Given,  too,  are  mechanical  specifications  for  the 
TO-5  case  in  which  they  are  supplied.  Briefly  described  are  the  extraordinary 
SYLVANIA  quality-controls  and  production-techniques  that  assure  reliable  perform¬ 
ance  of  Sylvania  Switching  Transistors  under  severe  environmental  conditions. 

Send  for  your  copy  today.  Specify  the  “Sylvania  Switching  Transistor  Booklet.”  Write: 
SYLVANIA  SEMICONDUCTOR  DIVISION,  Dept22-2-B, WOBURN,  MASS. 


”  '1' 


Subsidiary  of  GENERAL  TELEPHONE  &  ELECTRONICS  W 
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MODEL  66  CONTROLLED  TEMPERATURE  BATH 


a  new  package  concept 
for  AC-DC 

laboratory  standards 


time-saving,  easy-to- operate 

calibration  consoles— accurate  within  .05%  in  D.C. 

.1%  in  A.C. 


There’s  remarkable  simplicity  and  precision  in  these 
Weston  AC  and  DC  Calibration  Consoles  —  design  sim¬ 
plicity  that  is  readily  apparent  in  clean,  uncluttered 
panels  .  .  .  operating  simplicity  that  now  enables  one 
operator  to  perform  the  work  in  %  the  time  previously 
required  by  two  skilled  operators . . .  with  the  precision 
of  Weston  engineering  and  craftsmanship  that  assures 
ultimate  accuracy.  Highly  stable  and  readily  adjust¬ 
able,  these  consoles  are  truly  value-packed. 

Unique  switching  networks  automatically  divide 
scales  into  any  number  of  equal  parts  regardless  of 
range.  It’s  no  longer  necessary  to  calibrate  each  check¬ 
point  or  set  up  extra  equipment  to  obtain  required  out¬ 
puts.  Operation  is  reduced  to  four  or  five  simple  steps. 

These  consoles  typify  Weston 
leadership  in  long-term  reliability 
and  stability.  All  are  supplied  in 
klll^  blue-gray  cabinets  or  ready  for 

ZX  mounting  in  standard  19”  rack  pan- 

els.  Also  available :  an  oil  bath  which 
accommodates  up  to  12  Weston 
Normal  Standard  Cells  .  .  .  main- 
tains  temperatures  within  .OlC.  Re- 
movable  racks  also  fit  baths  at  U.S. 
Bureau  of  Standards. 

f'or  full  information,  contact  your 
local  Weston  representative  ...  or 
write  to  Daystrom-W eston  Sales 
Newark  12,  N.  J.  In 


Division, 

Canada:  Daystrom  Ltd.,  8U0  Cale¬ 
donia  Rd.,  Toronto  19,  Ont.  Export  '. 
Daystrom  InVL,  100  Empire  St., 
Newark  12,  N.  J. 


WORLD  LBADER  IN  MEASUREMENT  ANO  CONTROL 


Visit  MS  at  th*  Daystram  Booth  IIE  Show  N.  Y.  CoHsomm  March  21-24. 


ELECTRONICS  •  FEBRUARY  12,  1960 


f 


s 


YITREOSIL I  Hams  Seek  Facsimile 


PURE 

FUSED 

QUARTZ 


Military  Affiliate  Radio  System  hams  and  makers 
of  communications  equipment  see  new  products 
coming  from  need  for  sending  visual  data 


Facsimile  and  slow-scan  television 
are  now  being  considered  as  pos¬ 
sible  supplements  to  the  regular 
civilian  ham  broadcast  activities  of 
the  Military  Affiliate  Radio  System 
(MARS). 

MARS,  now  12  years  old  and 
counting  a  record  5,000  radio  ama¬ 
teurs  as  members,  is  designed  to 
function  as  an  emergency  network 
for  military  communications.  The 
system  has  an  active  training  and 
education  program,  which  is  carried 
out  through  various  Army  head¬ 
quarters. 

Right  now,  interest  is  focusing 
on  equipment  to  transmit  visual  in¬ 
formation  in  the  amateur  frequen¬ 
cies.  E.  S.  Filler,  director  of  the 
First  Army’s  MARS  technical  edu¬ 
cation  program,  told  Electronics 
that  new  developments  in  facsimile 


and  slow-scan  television  would  be 
valuable  to  the  system.  He  said 
there  was  a  definite  need  for  trans¬ 
mission  of  visual  material. 

Cost  of  visual  transmission 
equipment  is  the  stumbling  block. 
Facsimile  gear  to  transmit  photos 
and  drawings  would  cost  the  ama¬ 
teur  operator  about  $1,800.  Receiv¬ 
ing  equipment  can  be  bought  for 
about  half  this  amount. 

Some  hope  that  lower  equipment 
costs  can  be  achieved  is  expressed 
by  manufacturers.  John  Long, 
president  of  Long  Laboratories, 
Emerson,  N.  J.,  for  example,  says 
that  the  cost  of  facsimile  equip¬ 
ment  could  be  brought  down  if 
stepped-up  market  demand  brings 
about  increased  production. 

Most  of  today’s  facsimile  equip¬ 
ment  is  used  by  government  agen- 


Inspecting  Smog  Detector 


FOR  USE  IN  PRODUCTION  OF 
SEMI  CONDUCTOR  METALS... 

VITREOSIL  is  ideal  for  producing  such 
metals  as  germanium  and  silicon.  Write 
us  your  requirements  or  special  problems. 
See  our  ad  in  Chemical  Engineering  Catalog. 

SPECTROSIL’’ 

FOR  HYPER-PURITY  IN 
SEMICONDUCTOR  WORK 

PURITY— purest  form  of  fused  silica 
TRANSPARENCY  -  unique  optical  properties 
HOMOGENEITY  —  completely  homogeneous 
and  free  from  granularity 
AVAILABILITY  -  block  material  for  lenses, 
prisms,  etc;  red,  fiber,  wool;  bolliw 
ware  as  tubing,  crucibles,  and  special 
apparatus. 

Write  for  complete.illu8trated  catalog. 


.  thermal  AMERICAN 
FUSED  QUARTZ  CO.,  INC. 
7/  18-20  Salem  Si.,  Dover,  N  J. 
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Orang*  County,  Calif.,  officials  hovo  outflttod  a  stop-van  truck  with  $45,000  worth  of 
instruments  for  measuring  air  pollution.  Monitors,  developed  by  Beckman  Instruments, 
include  four  air-poHution  analyzers  (picture)  which  measure  low  concentration  of  nitric 
oxide,  nitrogen  dioxide,  oxidant  and  sulphur  dioxide;  and  two  infrared  analyzers  to 
measure  carbon  monoxide  and  hydrocarbons.  All  monitors  con  be  used  for  independent 
or  simuhoneous  analysis 
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cies,  common  carriers  and  police 
departments.  There  are  indications, 
however,  that  more  manufacturers 
are  requiring  rapid  means  of  trans¬ 
mitting  visual  information  such  as 
drawings,  schematics  and  photos. 

One  observer,  citing  the  more 
than  200,000  hams  now  licensed  in 
the  U.  S.,  expressed  the  feeling  that 
interest  by  large  numbers  of  ama¬ 
teurs  could  be  a  force  in  lowering 
prices.  Help  in  bringing  this  about 
may  come  from  the  MARS  practice 
of  making  surplus  equipment  avail¬ 
able  to  members,  he  adds.  A  num¬ 
ber  of  facsimile  transmissions  made 
by  technical  education  directors 
may  serve  as  the  spur  to  pur¬ 
chase  of  additional  units. 

Work  being  done  now  in  single¬ 
sideband  transmission  points  to  the 
possibility  of  using  one  sideband 
for  voice  and  the  other  for  trans¬ 
mission  of  the  visual  information. 

MARS  members  are  said  to  be 
interested  in  these  possibilities. 
Some  amateurs  have  been  in  the 
MARS  system  since  it  was  first  au¬ 
thorized  by  the  Secretaries  of  the 
Army  and  the  Air  Force  in  1948. 
Originally  membership  was  limited 
to  military  personnel  on  active  duty. 
Today,  less  than  seven  percent  of 
the  members  are  in  uniform. 

Open  to  Amateurs 

Membership  in  MARS  is  open  to 
any  licensed  radio  amateur  who  is 
at  least  16  years  old.  Rules  require 
a  minimum  participation  of  six 
hours  for  each  three-month  period 
of  the  year.  In  addition,  reports 
on  participation  must  be  filed. 

MARS  officials  say  the  highest 
percentage  of  participation  in  sys¬ 
tem  work  is  now  taking  place  in 
the  Fifth  Army  region.  This  area, 
which  comprises  the  upper  section 
of  the  Midwest,  has  about  600  mem¬ 
bers  with  95  percent  active  partici¬ 
pation  in  transmitting  messages 
and  taking  part  in  training  and 
educational  programs. 

Members  of  the  First  Army  tech¬ 
nical  net  (New  York,  New  Jersey 
and  New  England),  who  number 
close  to  500,  attend  talks  by  manu¬ 
facturers,  users  of  communications 
gear  and  military  specialists  in 
’  this  field. 


BALLANTINE’S  MODEL  SOSA  VOLTMETER 

measures  peak,  or  peak  to  peak 

PULSES 

OSuft 

mm  ^9 

AT  PULSE  RATES  AS  LOW  AS  5  pps 
...VOLTAGES  OF  1  mv  TO  1000  v 


Also  measures 


Complex  Waveforms 

having  fundamental  of 
5  cps  to  500  kc  witii 
harmonics  to  2 


Accuracy 

is  2%  to  5%  OF 
INDICATED 
VOLTAGE,  depending 
upon  waveform  and 
frequency. 


Scale 

is  the  usual  Ballantine 
log-voltage  and  linear  db, 
individually  hand- 
calibrated  for  optimum 
precision. 

Input  Impedance 

is  2  meg,  shunted  by 
10  pf  to  26  pf. 


Price:  $395. 


THIS  “A”  MODEL  is  the  result  of  improvements 
and  new  features  AFTER  11  YEARS  OF  MANU¬ 
FACTURING  THE  VERY  SUCCESSFUL  MODEL  305 

, Write  for  brochure  giwinfl  meny  more  detelle 


^0  —  Since  leea  ~ 

BALLANTINE  LABORATORIES  m 

Boonton,  New  Jersey 

CNCCK  WITH  MILANTIM  rWST  fOt  ueOMTOUT  «C  VACUUM  TUK  VOlTMfTEIIS.  NEGAHOltSS  Of  YOU!  REQUICEMENTS  fOS 
Min.lTU0C.  FHEQUCNCT.  M  WAVErORM.  WE  HAVE  A  LAKE  LINE.  WITH  AOOITIONS  EACH  YEAR.  ALSO  AC/OC  AND  OC/AC 
INVERTERS,  CAIIRRATORS,  CAIHRATEO  WIDE  BAND  AT  AMTliriER.  DIRECT-READING  CAPACITANCE  METER.  OTHER  Af-rT«tn.m 
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The  world-famous 

AEROCOM  1046 
TRANSMITTER 

1000  W  CARRIER  POWER 
WITH  HIGH  STABILITY 


The  Aerocom  1046  Transmitter  is 
designed  to  give  superior  perform¬ 
ance  for  all  point-to-point  and 
ground-to-air  communications.  It 
is  now  in  use  throughout  the  world 
in  climates  ranging  from  frigid  to 
tropical  (operates  efficiently  at 
—35°  to  +55°  Centigrade). 

As  a  general  purpose  High  Fre¬ 
quency  transmitter,  the  1046  sup¬ 
plies  1000  watts  of  carrier  power 
with  high  stability  (above  —10° 
Centigrade:  ±  .003%  for  telegraph 
and  telephone.  Temperature  con¬ 
trolled  oven  for  FSK).  Multi¬ 
channel  operation  is  provided  on 


telegraph  Al,  telephone  A3  and 
FSK  (Radio  Teletype).  It  can  be 
remotely  controlled  using  one  pair 
of  telephone  lines  plus  ground 
return  with  Aerocom  Remote 
Control  Equipment.  Front  panel 
switches  and  microphone  are  in¬ 
cluded  for  local  control. 

Four  crystal-controlled  frequen¬ 
cies  (plus  2  closely-spaced  fre¬ 
quencies)  in  the  2.0  -  24.0  mega¬ 
cycle  range  can  be  used  one  at  a 
time,  with  channeling  time  only 
two  seconds.  Operates  into  either 
balanced  or  unbalanced  loads. 
The  power  supply  required  is 
nominal  230  volts,  50  -  60  cycles, 
single  phase. 

The  housing  is  a  fully  enclosed 
rack  cabinet  of  welded  steel,  force- 
ventilated  through  electrostatic 
filter  on  rear  door. 

Telegraph  keying  (Al):  Up  to 
100  words  per  minute.  Model  1000 
M  Modulator  (mounts  in  trans¬ 


mitter  cabinet)  is  used  for  tele¬ 
phone  transmission;  a  compression 
circuit  permits  the  use  of  high 
average  modulation  without  over¬ 
modulation.  Model  400  4  Channel 
exciter  is  used  for  FSK. 

Output  connections  consist  of 
4  insulated  terminals  (for  Mar¬ 
coni  antenna)  and  4  coaxial  fit¬ 
tings  Type  SO-239,  which  can  be 
used  separately  or  in  parallel  in 
any  combination.  For  600  ohm  bal¬ 
anced  load,  Model  TLM  match¬ 
ing  network  is  used,  one  for  each 
transmitter  channel. 

As  in  all  Aerocom  products, 
the  quality  and  workmanship  of 
Model  1046  are  of  the  highest.  All 
components  are  conservatively 
rated.  Replacement  parts  are  al¬ 
ways  available  for  all  Aerocom 
equipment. 

Complete  technical  data  on 
Aerocom  Model  1046  available 
on  request. 


AERI-O-JCOM 


3090  S.  W.  37th  AVENUE 


MIAMI  33,  FLORIDA 
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A10-W  TRIMMER 
POTENTIOMETER 


A  DALOHM  Trimmer  Potentiometer  Retains 
its  INHERENT  STABILITY 


Even  the  smashing  shock  of  steel  on  steel  has  no 
effect  on  the  inherent  stability  that  is  standard 
in  DALOHM  trimmer  potentiometers. 

DALOHM  T-Pots  not  only  offer  rugged  con¬ 
struction  to  withstand  high  shock  and  vibration, 
but  also  maintain  exceptional  stability  under 


load,  and  operate  reliably  under  extremes  of 
temperature  —  all  in  sizes  to  meet  the  tightest 
space  requirements. 

For  all  applications  that  demand  trimmer  po¬ 
tentiometers  that  meet  or  surpass  MIL  specs, 
you  can  depend  on  DALOHM. 


WIRE  WOUND  •  PRECISION  •  MINIATURE 
DALOHM  A10-W  TRIMMER  POTENTIOMETER 

A  miniature  T-Pot  that  aurpassies  most  military 
requirements. 

*  Rated  at  1  watt  up  to  70°  C.  ambient 
temperature,  derating  to  0  at  150°  C. 

*  Reiittance  range  from  10  ohmt  to  50K  ohmt 

*  Stondard  tolerance  ±  5%i  closer  toler¬ 
ance!  available 

*  Resolution  0.1%  to  1%.  depending  on 


*  Operating  temperature  range  from  — 55° 
C.  to  150°  C. 

*  Insulation  resistance;  1000  megohms  mini* 
mum  at  500  VDC  at  room  temperature 


*  End  resistance  not  greoter  than  4% 

*  Temperature  coefficient  of  trimmer  unit 
within  100  RPM 

*  Minioture  size,  .220  x  .312  x  1.250  inches 

*  Screw  fully  odjustable  throughout  25  turn 


•  Shaft  torque  7  inch/ounce  moximum 

*  Sofety  clutch  orrongement  on  movable  wiper 
contact  prevents  breakage  due  to  over- 


•  Self  locking  odjustmentt  wiper  will  not  shift 
under  vibration  or  shock 


Write  for  Bulletin  R-32,  along  with  handy  cross-reference  file  card. 


^  SPECIAL  PROBLEMS? 

j  You  ctm  depend  on  DALOHM.  too,  for 
I  help  in  solving  any  special  problem  in  the 

I  realm  of  development,  engineerinf .  design 
and  production.  Chances  are  you  can 
I  find  the  answer  in  our  standard  line  of 
precision  resistors  (wire  wound,  metal 
film  and  deposited  carbon);  trimmer 
potentiometers;  resistor  networks;  collet- 
fitting  knobs;  and  hysteresis  motors.  If 
not,  just  outline  your  specific  situatioa. 


from  DALOHM 
Better  things  in 
smaller  packages 

DALE  PRODUCTS,  INC. 

1300  28th  Avt.,  Columbus,  Nsbr. 
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Chopper  StabiliTotion  Unit  Only, 
InttalUd  or  in  Kit  Form  .  .  .  $75 


PROGRAMMABLE  POWER  SUPPLIES 


OfotioHol 


HAVE  IT! 


•  REGISTERED  U.S.  PATENT  OFFICE.  PATENTS  ISSUED  AND  PENDING. 


0.01%  or  0.003  V  from  no  load  to  full  load 
.  .  .  this  is  the  conservative  regulation  specifica¬ 
tion  for  Regatron  Programmable  Power  Supplies 
equipped  with  chopper  stabilization.  And  just  as 
important,  chopper  stabilization  assures  a  higher 
order  of  regulation  and  stability  at  every  output 
voltage,  even  at  fractions  of  one  volt. 


There  are  other  advantages  too;  Chopper  sta¬ 
bilization  provides  for  exceptionally  high  repeat¬ 
ability  of  voltage  control  settings  .  .  .  enhances 


remote  control  operation. 


And  chopper  stabilization  can  be  specified  at 
any  time.  The  compact  plug-in  unit  can  be  in¬ 
stalled  at  the  factory  as  an  original  accessory,  or 
it  can  be  installed  in  the  field.  A  complete  kit  is 
available  for  field  installations.  Instructions  and 
all  hardware  are  included. 


Ask  your  local  E/M  representative  for  more 
information,  or  write . . . 


IVI 


REIVIEIMTS 


COMPANY,  INCORPORATED 
EATONTOWN  •  NEW  JERSEY 
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ACADEMICALLY  SPEAKING 


Radiation  Used 


Academic  research  in  electronics 
continues  to  probe  for  new  ways  to 
expand  the  horizons  of  man’s  knowl¬ 
edge.  Here  are  some  examples : 

•  University  of  California  re¬ 
searchers  at  the  university’s  medi¬ 
cal  school  are  conducting  experi¬ 
ments  to  determine  the  extent  to 
which  electromagnetic  stimulation 
can  produce  mental,  emotional  and 
hormonal  responses.  Studies  are 
also  aimed  at  determining  ways  of 
stimulating  nerves,  muscles  and 
other  body  tissues  electromagneti- 
cally.  Locating  brain  areas  which 
control  different  types  of  behavior 
has  been  largely  accomplished  by 
direct  application  of  electrodes 
when  the  skull  is  surgically  opened. 
Use  of  electromagnetically  induced 
eddy  currents  could  be  accomplished 
without  surgery  in  a  conscious 
patient. 

•  Rutgers  University,  New 
Brunswick,  N.  J.,  reports  encourag¬ 
ing  progress  in  work  being  done  at 
its  year-old  microwave  research 
lab.  Research  programs  currently 
under  way  include:  development  of 
ceramic  radomes  for  Office  of  Naval 
Research;  studies  for  the  Air  Force 
on  the  aging  of  lead  calcium  tita- 
nate  and  other  ferroelectric  ceram¬ 
ics,  and  studies  on  the  crystalline 
structure  and  other  properties  of 
these  compounds;  research  on  har¬ 
monic  generation  at  millimeter 
wavelength  for  the  Air  Force;  in¬ 
vestigation  of  slow-wave  structure 
for  the  Signal  Corps  and  studies  on 
the  electrical  conductivity  of  tita¬ 
nium  oxide. 

•  Georgia  Institute  of  Tech¬ 
nology,  Atlanta,  reports  creation 
of  a  new  research  division.  Called 
the  Electronics  division,  the  new 
organization  will  consist  primarily 
of  the  research  staffs  of  the  for¬ 
mer  Radar  and  Communications 
branches  of  the  Physical  Scienfces 
division.  The  head  of  the  Radar 
branch,  M.  W.  Long,  has  been 
named  chief  of  the  new  group.  In¬ 
stitute  officials  say  the  Electronics 


ADVERTISEMENT 

On  the  Market . . 


in  Brain  Study 


division  was  necessitated  by  the 
rapid  growth  of  the  Physical 
Sciences  division  in  recent  years. 
It  included  many  research  activi¬ 
ties  in  physics,  systems  analysis 
and  electrical  engineering  in  addi¬ 
tion  to  radar  and  communications. 
Communications  studies  now  in 
process  are  devoted  to  advanced 
techniques  of  modulating  and  de¬ 
tecting  radio  signals,  ionospheric 
effects  on  radio  signals  and  mutual 
interference  problems.  In  radar, 
research  is  being  pursued  to  develop 
greater  range  and  angular  resolu¬ 
tion. 

•Syracuse  University  research¬ 
ers  are  at  work  under  a  $10,200 
grant  from  the  Atomic  Energy 
Commission  used  for  purchase  of 
radiation  biology  equipment.  The 
gear  will  be  used  for  student  train¬ 
ing  which  will  focus  attention  on 
radioisotopes  from  the  viewpoint  of 
detection  and  application  to  biology. 

•  Arizona  State  University  re¬ 
ports  a  pledge  of  $150,000  from 
Motorola  for  development  of  a  doc¬ 
toral  program  in  engineering  and 
physical  sciences.  To  date,  $30,000 
has  already  been  advanced.  The 
contribution  is  in  memory  of  Paul 
V.  Galvin,  late  president  of  the  com¬ 
pany. 

•  Polytechnic  Institute  of  Brook¬ 
lyn  has  been  awarded  a  grant  of 
$60,000  by  National  Science  Foun¬ 
dation  to  set  up  a  high-speed  com¬ 
puter  facility.  An  IBM  650  will  be 
used  in  the  many  science  programs 
being  worked  on  as  well  as  an  edu¬ 
cational  program  in  computer  work. 

•  Case  Institute  of  Technology  re- 
.searchers  are  exploring  the  value 
of  thin  magnetic  metal  films  in 
computer  memory  systems.  R.  W. 
Hoffman  has  described  films  as  lit¬ 
tle  as  50  atoms  thick  made  by 
evaporating  iron,  nickel  and  their 
alloys  in  vacuum.  The  resulting 
magnetic  coatings  may  become 
spontaneously  magnetized  below 
600  F  and  changed  fast. 


Cold  Cathode  Tubes 

many  circuit  uses 

KIP  ELECTRONICS  CORP.,  Box  562, 
Dept.  64,  Stamford,  Conn.,  announces 
a  group  of  subminiature,  cold  cathode 
trigger /timer  tubes  for  precision  time 
delay,  relay,  pulse,  series  regulator, 
timer,  &  other  circuits.  These  tubes, 
known  also  as  "krytrons,"  feature 
very  short  anode  delay 
times,  exceptionally  neg¬ 
ligible  variation  in  delay 
(low  "jitter")  high  hold- 
off  voltages,  and  all  in 
subminiature  envelopes. 

One  model,  KP-130, 
will  replace  a  timer,  trig¬ 
ger,  and  spark  gap  tube 
all  in  one  circuit. 

The  KP-104  (see  cut) 
is  available  from  stock, 
os  well  as  the  KP-130. 

CIRCLE  53  ON  READER  SERVICE  CARD 

Transistor  Indicators 

single  or  dual  control 
The  KP-145A  and  KP-150,  subminia¬ 
ture,  grid-controlled  indicator  tubes  for 
single  signal  and  coincidence  mon¬ 
itor  service  in  transistor 
circriits,  are  now  available 
in  production  quantities. 

Both  tubes  are  made  by 
KIP  ELECTRONICS  CORP., 

Box  562,  Dept.  64,  Stam¬ 
ford,  Conn.,  and  they  pro¬ 
vide  a  "ball  of  fire"  glow 
discharge  when  triggered 
with  low  voltage,  low  cur¬ 
rent  signals.  The  tubes 
monitor,  indicate  &  control 
transistor  circuitry. 
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COUNTERMEASURES  and  the  horny  protoparce  sexta 


•GRAVEN”  SPELLS  TROUBLE  FOR  THIS  FELLOW 
but  it  once  spelled  security  for  our  military 


The  protoparce  (Tomato  worm)  faced  with  the 
serious  problem  of  existing  from  day  to  day,  does 
so  by  the  logical  method  of  vanishing  before  the 
eyes  of  his  enemies.  To  a  Raven,  he  seems  only 
another  part  of  whatever  bush  or  tree  he  sits 
upon.  This  is  an  application  of  basic  counter¬ 
measures. 

On  the  other  hand  “Raven”,  the  World  War  II 
code  name  for  countermeasures,  meant  security 
for  us  and  trouble  for  our  enemies. 


INSTRUMENTS  FOR  INDUSTRY,  a  leader  in 
the  field  of  countermeasures,  has  long  been  active 
in  successors  to  project  “Raven.” 

Recently  under  development  is  a  device  which 
effectively  intimidates  counter-interception 
equipment  aboard  attacking  enemy  aircraft, 
resulting  in  our  planes  literally  disappearing 
before  the  eyes  of  the  enemy. 


the  IRE  Show 
Booth  1424 


You  can’t  shoot  dovm  a  shadow... hut  that’s  all  that 
can  be  found.  Another  countermeasure  by  I.F.I. 


INSTRUMENTS  FOR  INDUSTRY.  Inc. 
101  New  South  Road.  HicksviUe.  L.  L.  N.Y. 


Craduaie  angtaaan  willi  ar  aiara  yaara  af  aircnll  appUcatiaa  ia  Uie  field,  of  cleetraaic.  ar  phyalca  are  lavilad  la  awal  wiik  Mr. 
Jaha  Hick*  ia  aa  iafonaal  iatarrlaw  ar  *aad  caaiplela  raanmc  lat  Dir.  Pcnaaacl,  IFI,  101  New  Sauth  Read,  Hickarilla,  New  Yark. 
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Writ*  for  FREE 

'how-to"  ENGINEERING  GUIDE 
on  th*  eompl*!*  lin* 
to  D*f>t.  E-2 
Trio  loboratoriM, 
Ploinviow,  1. 1.,  N.  V. 


wh«n  ordinary  instrumonts 
aro  too  bi9  or  inadoquato 


the  industry's  pioneer 
&  complete  line  of 

MINIATURIZED 

ELECTRONIC 

INSTRUMENTS 


CUSTOMIZE  EFFICIENa  &  ACCURAa 
WITH  TRIO  LABS'  BUILD-IN  INSTRUMENTS 


BEFORE  ...  3  tittriMl  AFTER  ...  3  tri*  labi' 
imlrviMint  wtrt  «m4  t*  Miniilurt  VTVMs  int*. 
■nasurt  AC  DC  v«lt-  ■rally  b*ilt-ia  at*  ara 
a(«  .  .  .  (laIttrtA,  Mi-  alwayi  aa  haaA  ta  aiaas- 


aat,  aiattafal,  wbjacl  ta  ara  jail  iha  raraaMtan 


By  building-in  trio  lobs'  panel-mounting 
instruments  you  .  .  .  customize  test  sys¬ 
tems,  set-ups  and  instruments;  save  space 
(average  model  is  4"  x  4"  x  4").;  save 
time  with  at-a-glance  monitoring;  save 
money;  make  monitoring  foojproof  (go- 
no  go");  improve  system  reliability;  in¬ 
crease  overall  design  freedom.  Choose 
from  many  "standard"  or  "special"  mod¬ 
els— or  consult  us  for  new  designs  for 
your  needs.  Write  for  free  "how  to'  En¬ 
gineering  Guide  to  Dept  E  2. 


O3960  g  ^ 

Tri*  Uiborstori**,  Inc.  Plainviaw,  L  I.,  N.  Y. 
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MEETINGS  AHEAD 


Feb.  10-12:  Solid-State  Circuits  Conf., 
AIEE,  IRE,  Univ.  of  Penn.,  Hotel 
Sheraton,  Philadelphia. 

Feb.  10-12:  Cleveland  Electronics 
Conf.,  ISA,  IRE,  AIEE,  CPS,  CIT 
and  WRU,  Cleveland  Eng.  &  Scien¬ 
tific  Center,  Cleveland. 

Feb.  11-13:  Electronic  Representa¬ 
tives  Assoc.,  Annual  Convention, 
Drake  Hotel,  Chicago. 

Feb.  16-18:  Nondestructive  Testing  of 
Aircraft  &  Missile  Components, 
Southwest  Research  Institute,  Hil¬ 
ton  Hotel,  San  Antonio,  Texas. 

Feb.  19-23:  Component  Parts  and 
Electronic  Tubes,  International  Ex¬ 
hibition,  Porte  de  Versailles,  Place 
Balard,  Paris. 

Feb.  25-26:  Scintillation  Counter  Sym¬ 
posium,  AIEE,  AEC,  IRE,  NBS, 
Hotel  Shoreham,  Wash.,  D.  C. 

Mar.  17-18:  Synchro  Design  and  Test¬ 
ing  Symposium,  Bureau  of  Naval 
Weapons,  Dept,  of  Navy,  Dept,  of 
Commerce  Auditorium,  Wash., 
D.  C. 

-Mar.  21-24:  Institute  of  Radio  Engi¬ 
neers,  National  Convention,  Coli¬ 
seum  &  Waldorf-Astoria  Hotel, 
N.  Y.  C. 

Mar.  24-25:  Human  Factors  in  Elec¬ 
tronics,  PGHF  of  IRE,  Bell  Labs 
Auditorium,  N.  Y.  C. 

Apr.  3-7:  National  Assoc,  of  Broad¬ 
casters,  Engineering  Conf.  Com¬ 
mittee,  NAB,  Conrad  Hilton  Hotel, 
Chicago. 

Apr.  3-8:  Nuclear  Congress,  EUC, 
PGNS  of  IRE,  New  York  Coliseum, 
New  York  City. 

Apr.  11-13:  Protective  Relay  Engi¬ 
neers,  Annual,  A.  &  M.  College  of 
Texas,  College  Station,  Tex. 

Apr.  11-14:  Weather  Radar  Confer¬ 
ence,  American  Meteorological  So¬ 
ciety  and  Stanford  Re.search  Insti¬ 
tute,  San  Francisco. 

Aug.  23-26:  We.stern  Electronic  Show 
and  Convention,  WESCON,  Ambas¬ 
sador  Hotel  &  Memorial  Sports 
Arena,  Los  Angeles. 


There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO¬ 
PLE  and  other  departments  be¬ 
ginning  on  p  134. 


unprecedented . . . 


with  14%  accuracy 


Exclusive  from  Trio  Labs— laboratory  pre¬ 
cision  measurement  of  complex  waves 
with  VTVM  versatility  .  .  .  New  Model 
120-1  overcomes  the  errors  of  spikes  and 
harmonics  in  peak  responding  and  aver¬ 
age-reading  meters  (5%  harmonics  can 
effect  errors  as  high  as  1.7%)  and  of  phase 
of  harmonic  shift  in  both  types.  Deflection 
is  directly  proportional  to  square  of  cur¬ 
rent  through  dynamometer  meter  move¬ 
ment  —  hence  true  RMS  direct-readings. 
Incorporates  laboratory-standard  meter 
with  7-inch  custom-calibrated  mirror 
scale.  Ranges:  lOMV  to  500  RMS  volts 
full  scale.  Input  Z:  1  meg.  Frcq.  Response: 
50-2000  cps.  Accuracy  (above  50%  elec¬ 
trical  deflection):  %%  f.  s.  at  400  cps; 
%%  f.  s.  at  all  other  frequencies.  Power: 
115  VAC,  50-400  cps.  Price:  $985.00. 
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Up-to-the-minute  news  about  transistors 


NEW  DRIVER  TRANSISTORS 
SWEEPINC  THE  FIELD 


Extra-versatile  Bendix 
units  beat  high  costs, 
design  limitations 
over  wide  front 

Called  the  "workhorse  of  the 
transistor  industry,”  the  new 
Bendix*  Driver  Transistor  series 
is  winning  the  nod  from  more  and 
more  engineers  daily.  These  men 
find  it  the  answer  to  audio  fre¬ 
quency  and  switching  applications 
requiring  extra  performance  with¬ 
out  extra  cost. 

Here  is  a  special  device  for  use 
where  reliability,  versatility,  and 
low  cost  are  primary  requirements. 
The  Bendix  units  combine  higher 
voltage  rating  and  high  current 
gain  with  more  linear  current 
gain  characteristics  for  l6w  distor¬ 
tion  and  more  efficient  switching. 

They’re  now  in  high  production 
for  rapid  delivery  in  JEDEC  TO-9 
packages. 

New  bendix  semiconductor 
CATALor.  on  our  complete  line  of 
power  transistors,  power  rectifiers, 
and  driver  transistors  available 
on  request.  Write  semiconductor 

PRODUCTS,  BENDIX  AVIATION  COR¬ 
PORATION,  LONG  BRANCH,  N.  J.  For 
information  about  employment 
opportunities  write  personnel 
manager.  *trademark 


ENGINEERS  KNOW  th«  n«w  Bendix  Driver  Transistor  line-up  meets  on  unusually 
wide  range  of  circuitry  applications.  Bendix  Applications  Engineering  Department 
suggestions  on  circuitry  problems  are  helpful,  too. 


APPLICATION,  PERFORMANCE  DATA  INDICATE  BROAD  USAGE 


TYPE 

MAXIMUM  RATINSS 

TYPICAL  OPERAYION 

Vce 

Ic 

Pc 

Tj 

T  storage 

hfe 

tab 

Vce(Sat) 

NUINBERS 

VNc 

mAdc 

mW 

•c 

°C 

lc-10  mAdc 

Ic  - 100  mAdc 

lb-  10  mAdc 

2N1008 

-20 

300 

400 

85 

-65  to  -1-85 

90 

1.2  me 

0.15  Vdc 

2N1008A 

-40 

300 

400 

85 

-65  to  -1-85 

90 

1.2  me 

0.15  Vdc 

2N1008B 

-60 

300 

400 

85 

-65  to  -f-85 

90 

1.2  me 

0.15  Vdc 

2N1176 

-15 

300 

300 

85 

-65  to  -t-85 

65 

1.2  me 

0.15  Vdc 

2N1176A 

-40 

300 

300 

85 

-65  to  -i-85 

65 

1.2  me 

0.15  Vdc 

2NI176B 

-60 

300 

300 

85 

-65  to  -t-85 

65 

1.2  me 

0.15  Vdc 

Ideal  for  such  applications  as: 

TRANSISTOR  DRIVER  #  AUDIO  AMPLIFIER  (CLASS  A  OR  B) 
POWER  SUPPLY  e  SERVO  CONTROL  e  AUDIO  OSCILLATOR 
MOTOR  CONTROL  e  RELAY  DRIVER  e  POWER  SWITCH 


SEMICONDUCTOR  PRODUCTS 

Red  Bank  Division 

lONO  tRANCH,  N.  J. 


W*tt  Cooft  Sol«t 

117  E.  Provid«nciQ  Av«iw«,  Svrbonk,  CoNfemio 


Midwest  Soles  OfFkei 
2N565  York  Rood,  Elmhurst,  Mioois 

New  Englond  Soles  Ofike: 

4  Uoyd  Rood,  Tewksbury,  Mossochusetts 

Export  Soles  Offke:  Bendix  Intemotionol  Division, 
205  E.  42nd  Street,  New  York  17,  New  York 

Conodton  AffiKote:  Computing  Devkes  of  Conodo,  Ltd., 
P.  O.  Box  508,  Ottowo  4,  Ontorio,  Conodo 


Visit  MS  at  tHo  Now  York  I.  R.  E.  Show— Booth  #22RS 
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standby  time  is  no  problem  with  the  new,  cool  (all-transistorized)  Mincom  C-100.  No  blowers 
necessary  —  and  the  new  Mincom  Model  C-100  Instrumentation  Recorder/Reproducer  is  particu¬ 
larly  new  in  its  simplicity  and  reliability.  Six  speeds  record  frequencies  from  50  cps  to  100  kc.  Only 
500  watts  input  for  14-track  system.  No  mechanical  brakes.  Only  0.1%  flutter  and  wow.  Instant 
push-button  speed  control,  no  belt  changes.  Interested?  Write  Mincom  for  specifications  today. 

. . .  WHERE  RESEARCH  IS  THE  KEY  TO  TOMORROW 

MINCOM  DIVISION  J^INNISOTA  JOINING  AND  J^ANUFACTURING  COMPANY 

2049  SOUTH  BARRINGTON  AVENUE  •  LOS  ANGELCS  tS.  CAUFORNIA  •  TELETYPE:  WEST  LOS  ANGELES  6742 


•«.  *41  441  .»4L  44.  44l 


aAA,  •  I 

»  G  •  • 


h  ft 


COOL 
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DIVISION 


BAKER 


ECONOTAPE  crossbar  contacts  are 
most  efficient  for  electrical  relays 


ATTLEBORO,  MASS. 


D.  E.  MAKEPEACE  DIVISION  •  PINE  «  DUNHAM  STREET 
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fine  wire,  thin  foils,  ribbon  and 


tubing  in  noble  metals  and 
their  alloys,  for  all  applications.  A 

The  unique  combination  of  properties  of  the  noble  metals 
continually  recommend  them  for  industrial  applications.  Our  ■ 

modern  melting,  wire  drawing,  rolling  and  heat  treating 
equipment  coupled  with  long  experience  in  the  field  is  at 
your  service  for  production  of  standard  and  special  items. 

WIRES:  Bare  drawn  wire  of  ductile  materials  down  to  .004” 

—High  temperature  thermocouple  wires— High  temperature  l 
furnace  windings  —  Potentiometer  and  Resistance  wires—  I 
Platinum  clad  tungsten  wire.  \ 

FOILS:  In  platinum,  palladium  and  gold  down  to  .0001"—  \ 

TUBING:  Seamless  in  platinum,  palladium,  gold  and  their 
alloys.  Sizes  from  .018”  with  .004”  wall  up  to  I’i”  with 

For  complete  information  write  for  our  leaflets,  “Fine  W.  ' 

Wire,  Foils,  Ribbons"  and  "Noble  Metal  Thermocouple  Wire”.  B 

BAKER  PLATINUM  DIVISION  •  113  ASTOR  STREET  fL  / 

CIRCLE  273  ON  READER  SERVKE  CARD  ^  ^ 

®®****^*®  ®‘'^**>®"**  AMKPICAN  platinum  a  SILVCR  division  •  AMCRSIL  OUARTZ  DIVISION  •  BAKKR  CONTACT  DIVISION  •  BAKER  DENTAL  DIVISION 
•  BAKER  SETTINO  DIVISION  t  BAKER  PLATINUM  DIVISION  •  CHEMICAL  DIVISION  •  EAST  NEWARK  INDUSTRIAL  CENTER  •  HANOVIA  LAMP  DIVISION  • 
NANOVIA  LIQUID  SOLD  DIVISION  •  INDUSTRIAL  DIAMOND  DIVISION  •  INSTRUMENTS  AND  STSTEMS  DIVISION  •  I RV I N  O  TON .  B  A  K  E  R  REFININO  DIVISION  • 
D*  MAKBPIACK  DIVISION  •  NATIONAL  ELECTRIC  INSTRUMENT  DIVISION  e  RESEARCH  AND  DEVELOPMENT  DIVISION  •  H.  A.  WILSON  DIVISION. 


You  can  now  get  ideally  efficient  crossbar  contacts  for  your 
electrical  relays— with  as  many  contacts  as  you  need,  where 
you  need  them— with  positive  assurance  of  full,  contact  sur¬ 
face.  This  has  been  made  possible  through  the  development 
of  Makepeace's  new  ECONOTAPE,  a  precision-drawn 
shaped  or  rectangular  contact  wire  in  either  solid  precious 
metal  or  in  laminated  metal— in  your  choice  of  gold,  plati¬ 
num,  palladium,  silver  and  their  various  alloys. 

Econotape  crossbar  contacts  are  supplied  complete, 
attached  to  Makepeace  blades ...  attached  to  blades  sup¬ 
plied  by  you ...  or  Econotape  for  your  own  attaching. 

Econotape  is  cut  off  and  welded  to  the  blade  in  one 
operation.  It  is  no  longer  necessary  to  handle  and  attach 
individual  button  type  contacts.  Positioning  of  Econotape 
on  the  blade  is  done  automatically  as  the  tape  is  cut  off  and 
welded.  Permanent  aHachment  is  assured  by  a  homogenous 
metallurgical  bond  that  is  undisturbed  by  expansion  and 
contraction  caused  by  temperature  changes. 

If  you  are  designing  a  new  relay  or  trying  to  cut  the  cost 
of  your  present  mechanism,  send  for  Econotape  literature. 


PROMPT  PRECIOUS  METAL  SCRAP  RECOVERY  SERVKE  •  ENGELHARD  PROCEDURES  RECOVER 
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Sifc 


a  simplified  mirror>bright  silver 


plating  process  for  electrical 
and  electronic  components 

Here  is  the  most  efficient,  simple  procedure  to  protect  elec* 
trical  electronic  and  lamp  components  with  a  mirror-bright 
silver  finish— through  a  complete  range  from  flash  to  heavy 
deposit.  The  procedure  is  easy,  economical  and  non-critical 
—with  little  or  no  polishing  required.  Silva-Brite  is  a  clear, 
water-white  solution,  enabling  the  operator  to  observe  work 
as  it  is  being  plated.  Uniformly  good  results  are  attained 
with  current  densities  ranging  from  10  to  40  amperes  per 
square  foot.  Normal  room  temperature  operation  minimizes 
fumes  and  tendency  toward  bath  decomposition.  Cend  for 
descriptive  data  together  with  detailed  plating  procedures. 

AMERICAN  PLATINUM  A  SILVER  DIVISION 
231  N.  J.  RAILROAD  AVENUE,  NEWARK,  N.  J. 
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for  low  cost 

purification  and  drying  of 
hydrogen  and  other  gases 


The  Deoxo  Catalytic  Purifier  is  combined  with  an  extremely 
efficient  automatically  operated  drying  unit  to  provide 
oxygen-free  hydrogen  that  is  ideally  pure  and  dry.  The 
combined  units  are  identified  as  the  Deoxo  Dual  Puridryer. 

It  supplies  hydrogen  with  less  than  one  part  oxygen  per 
million  —  dried  to  a  dew  point  of  — 100°F.  No  inert  gas 
purging  is  needed.  The  Deoxo  Dual  Puridryer  can  also  be 
used  with  other  gases  such  as:  Nitrogen,  Argon,  Helium  and 
saturated  hydrocarbons,  with  equally  fine  performance. 

Write  for  descriptive  literature. 

CHEMICAL  DIVISION  •  113  AS70R  STREET 
NEWARK,  N.  J. 
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COM^AMIKS  AAIIOAD  t  CNGCLHARD  INDUSTfllCS  OW  CANADA,  LTD.  TORONTO  •  CNOCLHAAD  INOUSTMlKt  OF  OUCDCC.  LTD.  MONTNKAL  •  BNOCLHARO  INOUSTRiet,  I.TD.  LONDON 
•  CNOCLMARD  INDUSTRICS  A.  O.  ZURICH  •  CNCSCLMARD  INDUSTRfCS  RTY.,  LTD.  VICTORIA  •  •OCtfKDAO  SURAMCRICANA  DC  MKTALKR  RRCCIOSOS  •.  A.  DOOOTA  • 
INDUSTRIK  CNOCLMARD  C.  R.  A.  ROMC  •  CNOCLMARD  INDUSTRICC  OF  OOUTHCRN  AFRICA.  LTD.  JOM  A  N  N  C  SOU  RO.  AOOOCIATCD  COMFANICOl  ACMC  TIMRCfl 
INDUCTRICC  LTD.  •  SOUTH  AFRICAN  PORCST  INVCSTMCNTS  LTD.*  SOUTH  AFRICA  •  AZOFLATC  CORPORATION  •  NUCLCAR  CORP*  OP  AMCRtCA^  U.t«A* 

100%  OF  ASSAYED  PRECIOUS  METAL  CONTENT  •  IRVINGTON-BAKER  REFINING  DIVISION 
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AUDIO -VIDEO -VHP  ...  IN  ONE  INSTRUMENT! 
SWEEPING  OSCILLATOR 


•  FREQUENCY  RANGE-200  CPS  TO  230  MC.  •  LINEAR  AND  LOGARITHMIC  SWEEPS. 

•  SWEEP  REPETITION  RATES  FROM  0.2  TO  60  CPS.  •  AUDIO  SWEEP-200  CPS  TO  20,000  CPS. 

•  3  Highly  SlabI*  Vidao  Bands- 1  kc  to  12  me.,  Variable  or  in  Single  Sweep. 

•  RF  Output  of  1  Volt  RMS  at  70  Ohms±.5  db  Over  Widest  Sweep  Width. 

•  8  Narrow  Customer  Selected  Fixed  Frequency  Bands— 20  kc  to  12  me. 

•  9  Fundamental  Frequency,  Wide  VHF  Bands— 10  me  220  me. 


SPECIFICATIONS 


V.kRIABLE  FKEQl  KNC’Y  KANtiKS;  .5-12  mc,  .1-12  me, 
10  kc-12  mc,  10-220  mc  (»  band») 

KIXKIt  KRKQl'KNCIKS:  I’p  to  max.  of  8  center  frequen- 
cie«  (20  kc  to  12  inc-^usfcimer  nelected) 

.Al'ItlO  R.\N(iK:  200  cps  to  20  kc. 

«WKEI*  WIDTHS:  Selected  for  maximum  stability  1-10 
mc  on  .5-12  mc  l>and  ;  .2-2  mc  on  .1-12  mc  band; 
20-200  kc  on  10  kc-12  mc  1>^nd  ;  6%  to  60%  of 
center  freq.  to  50  mc  and  3  mc  to  30  mc  above  50 
mc  on  10-220  mc  bands.  2-20  kc  on  fixed  fre¬ 
quencies  and  audio  rantte. 

Dl'TI'l'T  I.EVKL,:  Continuously  variable  from  1  volt  rms 
down  to  65  db  below  1  volt,  ±5%  over  widest  sweep. 
AOC.  Audio  ranfte:  variable  .5-1  volt  rms. 

IMI'KDANCE:  70  ohms  nominal  (50  ohms  on  request). 
Audio  ranfte:  600  ohms. 

SWEEP  OnriT  and  REPETITIDN  RATES;  Sawtooth 
for  horizontal  deflection  of  oscilloscope.  Approx. 
7  volts  peak  to  peak — Output  Impedance  1000  ohms 
nom. ;  fixed  60  cps.  line  locked  ;  fixed  30  cps. 
loKarlthmIc  (for  audio  and  video  application)  3 
cont.  var.  rana:es — .2-1  cps.  l-.i  cps.  5-30  cps. 

M.ARKERS:  Swept  sitrnal  available  for  operation  of 
Vari~^farker  SKV  Generator. 

Optiojtal  Internal  Markers.  Limited  number  of 
sharp,  crystal-controlled  pulse-type  markers  at 
customer  specified  frequencies  can  be  provided. 
Please  inquire  before  ordering. 

POWER  Sl'PPLY:  Input  approx.  220  Watts,  117v 

(±10%),  50-60  cps.  B-f-  electronic  retaliation. 

PRICE:  $995.00  f.o.b.  factory.  Fixed  freq.  bands  add 
$17.00  per  band. 


The  wide  range  of  frequency  and  repetition  rate 
in  the  lAgna-Sweep  Model  SKV  make  it  ideally 
suited  for  alignment  and  testing  of  a  wide  variety 
of  electronic  instruments — audio  amplifiers,  filters, 
communication  receivers,  radar  IF  channels,  TV  re¬ 
ceivers  and.  transmitters. 

The  unit  is  stable  and  carefully  shielded  and  filtered 
to  prevent  spurious  signals  on  beat  frequency  video 
bands.  A  wide  range  of  sweep  repetition  rates  makes 
viewing  easy  on  conventional  oscilloscopes.  Low 
repetition  rates  used  with  long  persistence  screens 
permit  study  of  high  Q  circuitry,  LF  limits  of 
band  circuits  and  observation  of  the  “ring”  char¬ 
acteristics  of  tuned  circuits. 


OgMa-Sweep  " 

SWEEPING  OSCILLATORS 

Pat.  No.  9S2-A:  Variable  bands  between  100  kc  and 
215  mc.  Price:  $750.00  f.o.b.  factory.  18  pulse- 
type  markers  avail,  at  customer  specified  freq., 
$17.00  each. 

Cat.  No.  9S2-B:  Continuous  coverage  from  100  kc — 150 
mc.  Price:  $750.00  f.o.b.  factory.  18  pulse-type 
markers  avail,  at  customer  specified  freq.,  $17.00 
each. 


SEE  US  AT  THE  IRE  SHOW 
BOOTHS  #3512,  14,  16,  18 


WRirC  FOR  NEW  KAY  CATALOG 


KJtir  ELECTRIC  COMRAMV 

DEP~  E-2,  MAPLE  AVENUE,  PINE  BROOK,  N.  J,  CApitol  6-4000 
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TEFLON 


SHAMCG, 


NOW 


1  k  i  “  ^  _ 

printed 

circuit 

laminate 


Hcrs’aaiiMid  to  circuH  unroliability 
cauaad  by  "laakinc"  printad  circui¬ 
try.  Unidua  bondincmattioda,  daval- 
opad  by  Shamban,  bond  inaulator 
to  coppar  without  ootwptomlaiw 
tha  alactrical  proparbaa  of  atthar. 
Evan  In  axtrama  anvironmanta, 
thara  la  no  braakdown  of  atranatha. 


*Tradanama of  W.  S.  ShambanS  Co 


A  new,  complete  line  of 
hi-temperature  hi-dielectric 
strength  laminates  featuring: 

*  Maximum  electrical  properties 

★  Unique,  optimum-performance 

bonding  methods 

*  Highest  commercial  peel  strengths 
*  Availability  in  sheets  and 
continuous  lengths 
*  Full  range  of  types  of 
constructions,  sizes 


New  Shamban  KOP-R-KLAD  laminate  preaents  several  distinct 
advantages  to  the  users  of  printed  circuitry.  KOP-R-KLAD 
offers  a  complete  line,  the  right  constructions  for  every  applica¬ 
tion;  optimum  electrical  properties  through  proper  bonding,  best 
volume,  surface  and  insulation  resistivity,  highest  dielectric 
strength;  highest  peel  strength,  for  sharp  bends,  rugged  environ¬ 
ments;  continuous  lengths,  for  convenience  of  user,  for  wider  ap¬ 
plication.  KOP-R-KLAD  is  available  in  twelve  different  types, 
including  copper  to  Teflon,  to  Teflon-glass,  to  Kel-F,  and  to 
FEP-fluorocarbon.  Each  type  has  specific  advantages,  all  types 
have  the  advantage  of  absolute  dependability  amd  predictability 
within  the  limitations  of  the  materials  specified.  KOP-R-KLAD 
is  immediately  available,  dependent  upon  type,  in  widths  up  to 
36',  in  lengths  firom  2'  to  continuous  rolls.  Write  or  wire  factory 
for  complete  data. 


EnginMred  Plastic  Products 

W.  S.  Shamban  &  Co. 

11617  W.  Jefferson  Blvd. 
Culver  City,  Calif. 
*Ft.  Wayne,  Indiana 
’Floral  Park,  New  York 


0  0 


Snag-proof  Teflon  gremmets. 
Non-abrasive,  chemical  resist¬ 
ant  and  vary  durable,  Sham¬ 
ban  snap-ln  and  channel  type 
grommets  provide  secure 
noldlng  device. 


Stand-off  and  feed-thru  insu¬ 
lators.  Absolute  insulation  for 
critical  circuit  tiepoints.  Re¬ 
sists  high  frequency  and  volt¬ 
age  breakdovms. 


Taflott  and  Nylon  spaghetti 
tubing,  standard  and  Micro- 
thin  wall  sizes.  Available  in 
all  sizes,  to  meet  every  tubing 
need.  Consistent  quality. 
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How  CDF  Di-Clad* 
can  solve  your 
printed-circuit 
problems 


The  CDF  line  of  copper-clad  laminates  in  all  grades 
is  now  known  by  a  new  name— Di-Clad.  Di-Clad 
grades  m«?t  the  varying  needs  of  design,  production, 
and  operation  of  electronic  equipment.  Grades  other 
than  those  described  are  also  available. 


Di-Clad  2350.  An  economy  paper-base  phenolic  grade 
having  good  tensile,  flexural,  compressive,  and 
impact  strength.  Adequate  for  most  non-critical 
printed  circuit  applications.  Can  be  cold  pvmched  and 
sheared  up  to  5/^  of  an  inch  in  thickness. 


Di-Clad  112T.  A  Teflon*  glass-fabric  laminate  offer¬ 
ing  the  best  dielectric  properties  over  a  wide  tem¬ 
perature  and  frequency  range. 


Send  us  your  requirements  and  let  our  engineers 
help  you  select  the  right  grade  for  your  application. 


*Ou  Pont  trademark  for  ita  tetraSuoroethylene  reain. 


High  ttrangtti -to- weight  rtrtie.  This  printed  wiring  board  for  a  phase  failure 
relay  (manufactured  by  Phase-Guard  Co.,  (^rnegie.  Pa.,  and  distributed  by  ' 
Stradley  Engineering  Co.,  Pittsburgh)  was  designed  with  CDF  Oi-Clad  28E 
(epoxy  resin  laminated  with  medium  weave  glass  cloth)  for  high  mechanical 
stren^h,  very  low  moisture-absorption,  and  good  insulation  resistance. 
Details  upon  request. 


CONTINENTAL-DIAMOND  FIBRE 

A  SUtSIOIAKV  OF  n«E  COMPANY  •  NEWARK  1*.  DH.. 

In  Canada;  4-6  Hollinger  Road,  Toronto  16,  Ont. 


TYPICAL  Di-Clad  PROPERTY  VALUES 


Di-aod  2350 

Di-aad  26 

(NEMA  XXXP) 

6  to  10 

6  to  10 

120 

120 

800 

900 

300 

130,000 

4.3 

4.0 

0.040 

0.026 

3 

10 

18,000 

16,000 

27,000 

21,000 

Dl-aod  7i 
(NEMA  XXXP) 


Dt-aod  3RE 
(NEMA  G-10) 


Dl-Oad  II2T 
Teflon* 


BOND  STRENGTH— 0.0014"  foil  (lbs.  reqd. 
to  separate  1"  width  of  foil  from  laminate) 


MAXIMUM  CONTINUOUS  OPERATING 
TEMPERATURE  (Deg.  C.) 


DIELECTRIC  STRENGTH  (Maximum  voltage 
per  mil  for  1/16"  thickness) 


INSULATION  RESISTANCE  (Megohms)  96 
hrs.  at  35°C.&905IRH  (ASTM  D257,Fig.  3) 


DIELECTRIC  CONSTANT  10‘  Cycles 


DISSIPATION  FACTOR  lO*  Cycles 


ARC-RESISTANCE  (Seconds) 


TENSILE  STRENGTH  (psi.) 


FLEXURAL  STRENGTH  (psi.) 


IZOD  IMPACT  STRENGTH  edgewise 
(ft.  lbs.  per  inch  of  notch) 


COMPRESSIVE  STRENGTH  flatwise  (psi.) 


BASE  MATERIAL  OF  LAMINATE 


COLOR  OF  UNCLAD  LAMINATE 


All  these  standard  grades  are  available  with  0.0014"  and  0.0028"  or  thicker  electrolytic  or  rolled  copper  foil  on  one  or  both 
surfaces.  Other  metal  foils  and  other  resin-and-base  combinations  can  be  supplied  on  special  order. 


*Du  Pont  Trademark 
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A  Full  Four-Digit  Voltmeter  at  a  Pointer  Meter  Price! 


mmim  MtTAi  mracTii 


•  •  • 


FOR  THE  FIRST  TIME  you  can  have  the  accuracy,  speed  and  reliability  of  an  NLS  digital  volt¬ 
meter  with  full  four-digit  resolution  ...  for  the  price  of  a  quality  pointer  meter.  That’s  the  dramatic 
story  of  the  new  NLS  V64!  Only  NLS  high-volume  production  techniques  make  it  possible.  Use  the 
low-cost,  versatile  V64  for  a  wide  range  of  measuring  jobs.  See  the  V64  in  action . . .  contact  NLS  today! 

BRIEF  SPECIFICATIONS:  Accuracy  ±  (.02%  of  reading  plus  I  digit) . . .  full  4-digil  resolution  . . .  measures  DC  voltages  from  one 
millivolt  to  500  volts  in  steps  of  ±9.999/99.99/500.0  .  .  .  one  package  design  (5‘A"  high,  75 W"  deep  for  19"  rack)  . . ,  plug-in  acces¬ 
sories  permit  measuring  AC  or  low-level  DC  voltages  .  . .  available  from  stock  for  immediate  delivery. 


Originator  of  the  Digital  Voltmeter 

non-linear  systems,  inc* 


DEL  MAR  (SAN  DIEGO),  CALIFORNIA 
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NLS  -—The  Digital  Voltmeter  That  Works . . .  And  Works . . .  and  Works! 
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more  of  the  following  areas:  navigation, 
guidance,  control  circuits,  CCM,  FM, 
PCM,  PDM,  and  fusing  circuitry. 
Packaging  Engineers  .  .  .  with  a  knowl¬ 
edge  of  packaging  and  production  tech¬ 
niques  in  sheet  metal  and  electronic 
equipment.  Will  design  electronic  por¬ 
tions  of  guided  missiles,  radars,  com¬ 
puters,  test  equipment.  Should  have 
thorough  knowledge  of  circuitry. 
Electromechanical  Designers  .  .  .  will  de¬ 
sign  electromechanical  equipment  and 
electronic  portions  of  guided  missiles,  in¬ 
cluding  coordination  of  effort  through 
the  shop.  Will  work  closely  with  Design 
Engineers  in  developing  electronic  pack¬ 
aging  philosophies.  Knowledge  of  elec¬ 
tronics,  electronic  components,  and  abil¬ 
ity  to  read  schematics  required.  Should 
have  experience  in  sheet  metal  equipment 
design  and  knowledge  of  current  "state 
of  the  art"  in  electronic  equipment. 

Call  collect  CRestview  4-8884 
and  ask  for  Mr.  Jerry  Morris.  He 
will  arrange  an  appointment  for  you 
with  key  personnel  at  the  Bedford 
Laboratory.  If  you  prefer,  send  your 
postcard  or  letter  to  Mr.  Morris, 
Rasrtheon  Company,  Missile  Sys¬ 
tems  Division,  Bedford,  Mass. 


It  takes  less  than  a  minute.  But  it 
could  be  the  biggest  project  of  your  life 
when  you  dial  CRestview  4-8884.  Your 
future  is  literally  at  your  fingertips,  and 
it’s  an  opportunity-filled  future  with  the 
Bedford  Laboratory  of  Raytheon  Com¬ 
pany  in  Bedford,  Massachusetts.  In  this 
key  laboratory  of  Raytheon  Company’s 
Missile  Systems  Division  a  man  can 
literally  "pick  his  spot”.  Ability  is 
quickly  recognized  .  .  .  achievement  re¬ 
warded.  And,  working  and  living  condi¬ 
tions  are  the  finest  available  ...  in  the 
heart  of  New  England.  If  YOU  can  qual¬ 
ify  for  one  of  the  following  positions,  act 
NOW! 


Immediate  Openings  for 


Data  Handling  Engineers  .  .  .  with  ex¬ 
perience  in  high  speed,  analog-to-digital 
conversion  techniques,  logic  design,  con¬ 
verter  and  buffer  design.  Should  have 
thorough  knowledge  of  tape  recorder 
techniques  and  digital,  servo,  and  digital- 
computer  design. 

Circuit  Design  Engineers . .  .with experience 
in  design  of  high-speed  switching  cir¬ 
cuits,  pulse  techniques,  and  computer 
logic.  Should  be  experienced  in  one  or 


rAYTHEOk 


MiSS/LE 

SYSTEMS 

D/V/S/ON 


creates  a  climate  for  talent. 
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To  track 
in  trackless 
space  .  .  . 


Philco  has  designed  and  built  the 
world’s  largest  3-axls  tracking  antenna 

The  world’s  largest  3*axis  tracking  antenna  was  recently  completed  at  the  Philco 
Western  Development  Laboratories  in  Palo  Alto.  It  will  be  used  at  one  of  the  world¬ 
wide  satellite  tracking  stations  to  receive  vast  amounts  of  scientific  information  from 
outer  space.  By  employing  the  unique  design  feature  of  tri-axial  mounting,  this 
extremely  accurate  and  complex  instrument,  designed  and  built  by  Philco,  has  com¬ 
plete  flexibility  of  movement  and  can  provide  continuous  coverage  of  telemetered 
information  and  data  from  satellites  and  missiles  during  any  phase  of  flight. 

At  Philco  you  will  And  the  skills  that  come  from  close  association  with  the  involved 
problems  of  planning,  developing  and  implementing  advanced  space  communica¬ 
tions  programs . . .  experience  that  includes  the  design  and  construction  of  antennas 
of  many  types.  Each  fully  meets  the  stringent  specifications  of  the  military  and 
various  scientific  research  organizations.  Philco  stands  ready  to  fill  your  specific  needs. 

PHILCO  CORPORATION/GOVERNMENT  AND  INDUSTRIAL  GROUP 
Philadelphia  44,  Pennsylvania  «  ■  ■  ■ 


Communication*  and  Weapon*  8y*tem*  Divl*lon 
Computer  DIvleion  •  Sierra  Electronlo  DIvlalon 
Weetern  Development  Laboratorle* 


PH  I LCQ 


This  Philco  3  axis  antenna  stands  80  feet 
high  and  weighs  over  130  tons.  One  of  its 
most  unique  features  is  the  GO  foot  reflec¬ 
tor— a  solid  aluminum  skin  paraboloidal 
structure  manufactured  to  a  tolerance  of 
65  1000  of  an  inch  over  its  entire  surface 
to  provide  maximum  reception  under  the 
most  severe  environmental  conditions 
The  aptenna  maintains  its  accuracy  in 
winds  up  to  60  miles  per  hour  and  its 
mechanical  efficiency  in  winds  up  to  140 
miles  per  hour 
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GM.  CM. 
ROTOR 
INERTIA 
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TORQUE 


6200 


IN.OZ.  RPM  NO 
STALL  LOAD 
TORQUE  SPEED 


OSTER 

TYPE 


LENGTH  WEIGHT 

IN.  MAX.  OZ. 


SIZE  8 
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Engineers  For  Advanced  Projects: 


Interesting,  varied  work  on  designing  transistor  circuits  -  s 

and  sei^o  mechanisms.  % 

Contact  Mr.  Robert  Bums,  Personnel  Manager,  in  confidence.  il 


The  Size  8  400  Cycle  Servo  Motor  Tech  Generators  listed  above 
have  150*  max.  coot,  frame  temperature,  110  MA  input  current, 
±5*  phase  shift  and  Null  Voltage  (Total  R.  M.  S.)  of  15  millivolts. 


OTHER  PRODUCTS  INCLUDE: 

Resolvers  Servo  Mechanisms 

Computers  Servo  Torque  Units 

Indicators  DC  Motors 


MANUFACTURING  CO. 

Avionic  Division 

Rnrine,  \V iKconnin 


EASTERN  310  Northern  Blvd.  •  Great  Neck,  Long  Island,  New  York 
OFFICE  Phone:  HU nter  7-9030  •  TWX  Great  Neck  N.Y.  2980 


WESTERN  5333  South  Sepulveda  Blvd.  •  Culver  City,  California 
OFFICE  Phone:  EXmont  1-5742  •  UPton  0-1194  •  TWX  S.  Mon.  7671 


•Stator  as  Primary  ‘‘Rotor  as  Primary 

SIZES 


SERVO  MOTORS 


RATED 

VOLTAGES 


230=  190  -I- j  131 
519  =  399  +  j  332 


MOTOR  TACH-GENERATORS 


T/l  RATIO 
RAD/SEC> 


5004-01 

26V 

26V 

288  =  226  +  j  176 
294  =  238  -l-i  174 

.15 

6200 

2.0 

.47 

0.863 

1.2 

22,500 

5004-02 

26V 

36V 

288  =  226  +i  176 
526  =  409  4-  i  332 

.15 

6200 

2.0 

.47 

0.863 

1.2 

22.500 

500403 

1 - 

26V 

40V 

288  =  226  -1-  j  176 
715  =  582  -|-j415 

.15 

6200 

2.0 

.47 

0.863 

1.2 

22,500 

SYNCHROS -SERVO  MOTORS- MOTOR  TACH  GENERATORS 


400  Cycles  Many  for  125*C  operation  . . .  Higher  for  special  applications 


Many  Immediately  Available  From  Stock  in  Small  Quantities 


SIZE  8 


SYNCHROS 


Highly  Stable.  Minimum  Error 
Variation  from  -55°C  to  +125°C 


OSTER 

TYPE 

CLASS 

INPUT 

VOLT- 

AGE 

INPUT 

CUR¬ 

RENT 

AMPS 

INPUT 

WATTS 

OUTPUT 

VOLT¬ 

AGE 

PHASE 
SHIFT 
(»  LEAD) 

ROTOR 

RESIST¬ 

ANCE 

(OHM) 

STATOR 

RESIST¬ 

ANCE 

OHMS 

^ro 

OHMS 

^so 

OHMS 

Zr»$ 

OHMS 

NULL 

VOLT¬ 

AGE 

(MV) 

MAX. 
ERROR 
FROM  E.Z. 
(MIN.) 

425301* 

LZ-CT 

11.8 

.087 

.21 

23.5 

9.0 

157.0 

24.0 

212+j722 

28+jll9 

263+i69 

30 

±7 

4269-01* 

Diff 

11.8 

.087 

.21 

11.8 

9.0 

35.0 

24.0 

37+jl39 

28+jl24 

47+il3 

30 

±7 

4273-01** 

XMTR 

26.0 

.100 

.54 

11.8 

8.5 

34.0 

12.0 

48+j255 

12-|-j45 

82+i31 

30 

±7 

4277-01*  H2-CT  11.8  .030  .073  22.5  8.5  316.0  67.0  500+jl937  79+j350  594-|-jl82 


4261-01**  Resolver  26.0  .043  .39  11.8  15.0  162.0  22.0  208+i612  34+jl59  243+j77 


WATTS  GM.  CM 
PER  ROTOR 


OUTPUT 
VOLTS  PER 
lOOO/RPM 


RATED 

VOLTAGES 


T/l  RATIO 
RAD/SEC» 


GENERATOR  INPUT 
VOLTAGE  WATTS 


PHASE  INERTIA 


230=  190  -fi  131 
519  =  399  -l-i332 


230=  190  +  j  131 
230=  190  -f  j  131 


foro  V 
roro 
fO  w 


vvQ  mn  inm  otoi 

io«5  con  min  o-oi 

mm  nn  mm  oioi 


fNCs  OICTI 

r>.fv  cho 

CnIN  0><7I 


nn  mm 


Olving  ultimate  reliability  and  superb  oonsfru< 


SOLID  STATE,  MILITARIZED  DESION 
SPEED 

Up  to  3S0  choraclcn  p«r 
second  (200  it  tiondord) 

CAPACITY 

5S0  feet.  2.5  mil,  1"  wide 
Mylar  tope 

CHANNEU 

Up  to  8  informotion, 
plus  sprocket 
RUN-STOP  INPUT 

10  voHs,  negative  pulse 
ll-DIRECnONAL 

External  SPOT  contact  control 

START  TIME 

15  milliseconds  to  next 
chorocter  at  200  char/sec. 
STOP  DISTANCE 

On  stop  chorocter 
REWIND  TIME 

1  minute 

OUTPUT 

“10  volts  for  logic  “O", 

0  volts  for  logic  "I”]  40  mo. 
maximum 
DIMENSIONS 

17"  wide  X  11"  high  a 
11"  deep 
POWER  INPUT 

28VD.C.3ampsill5V400 
cps,  1  phase,  I  omp. 


SOLID  STATE,  MILITARIZED  DESION 
SPEED 

Up  to  10  lines/tec. 

CAPACITY 

Up  to  17  columns  in  20  column 
formal 

DATA  INPUT 

(Nominal)— 10  volts  for  logic  "P 
(Nominal)  0  volts  for  logic  "O" 
AAoximum  loading  5  ma. 

DATA  LOADING 

Parallel  or  seriol  at  30  kc  mox. 
DATA  CODING 

4  level)  oil  electronics 
self-contained  to  store, 
compare,  and  print 
CONTROL  FUXIRILITY 

Input/Outpul  signols  permit 
closed  loop  operotion  with 
data  source 
PAPER  STOCK 

Pressure  sensitive  (no  ribbon 
required)  with  self-contained 
supply  ond  tekeup 
DIMENSIONS  (Mechanism  Only) 

8"  wide  X  8"  high  x  15"  deep 

ASSEMSLY 

RETMA  panel  or  separate 
mechanical  and  remote 
electronics 
POWER  INPUT 

115  voh,  60  cps,  1  or  3  phose 
115  volt,  400  cps,  single  phase 


Sunny  side  Boulevard,  Plalnvlew,L.  I.,N.V< 
OVerbrook  1-3200 


It  coulcPI 
happen... 


with 


Cl'Klenco 

CAPACITORS! 


CAPACITORS 

INSURE  FAILURE-PROOF  PERFORMANCE! 

Only  1  Failure  in  7,168,000  Unit-Hours  for  0.1  MFO  Capacitors 


Setting  a  new  standard  of  reliability! 


THE  ELEGRO  MOTIVE  MEG.  CO.,  INC 

WILLIMANTIC  CONNECTICUT 

MoMvfcKtores  .f  f  ■•M.itco  CQpocit.rt 

•  m.ld.d  mka.  dipp.4 mica  •  mica  trimmar  •  dippad  pap«i 
<'•  Ivbalar  pap.r  •  cetimic  •  •llv.r.d  mica  Nlmt  •  c.ramk  tfcct 

Arco  ElKtronkt,  Inc.,  64  Whil.  SI.,  N«w  York  13,  N.  Y. 
Caclutiva  Supplier  To  Jobb.n  and  Oitiribulort  in  Hi*  U.S.  and  Conoda 


Gi/s 


*Ufe  tests  have  proved  that  El-Menco 
Mylar>Paper  Dipped  Capacitors  —  tested 
at  100°C  with  rated  voltage  applied  — 
have  yielded  a  failure  rate  of  only  1  per 
716,800  unit-hours  for  1  MFD.  Since 
the  number  of  unit-hours  of  these  capaci¬ 
tors  is  inversely  proportional  to  the 
capacitance,  0.1  MFD  El-Menco  Mylar- 
Paper  Dipped  Capacitors  will  yield  ONLY 
1  FAILURE  IN  7,168,000  UNIT-HOURS. 

SUPBRIOR  FEATURES  I 

e  Tivu  cot.  tins  In  working  voftag.t  and  rongos; 


SPECIFICATIONS 

e  TOLERANCES:  ^>0%  and  ±20%.  Cloi.r  tol- 
•rancot  ovoilcblo  on  roquoit. 

'#  INSULATION:  Duroz  phenolic  reiin  impregnated. 

•  LEADS:  t4o.  20  B  &  S  (.032")  annealed  copper- 
weld  crimped  leads  for  printed  circuit  application. 

e  DIELECTRIC  STRENGTH:  2  or  2%  limes  roled 
voltage,  depending  upon  working  voltoge. 

e  INSULATION  RESISTANCE  AT  25*C: 

For  .05MFD  or  less,  100,000  megohms  minimum. 
Greater  than  .05  MFD,  5000  megohm-microfarads. 

e  INSULATION  RESISTANCE  AT  100*C: 

For  .05MFD  or  less,  1400  megohms  minimum. 
Greater  than  .05AAFD,  70  megohm-microfarads. 

e  POWER  FACTOR  AT  25*C: 

1.0%  maximum  at  1  KC. 


Writ,  for  Technical  Brochure  Giving  Compfete  Information  on  the 
ff-Menco  Tubular  Dur-Paper  Line. 


THESE  CAPACITORS  WILL  EXCEED  ALL  THE  ELEC¬ 
TRICAL  REQUIREMENTS  OF  E.I.A.  SPECIFICATION 
RS-164  AND  MILITARY  SPECIFICATIONS  fMIL-C-SIA 
AND  MIL-C-2BA. 


FOR  FAILURE-PROOF  PERFORMANCE  .  .  .  COUNT  ON 
EL-MENCO  MYLAR-PAPER  DIPPED  CAPACITORS  .  .  . 
FROM  MISSILE  GUIDANCE  SYSTEMS  TO  DATA  PROC¬ 
ESSING  EQUIPMENTI 

*R«Eistitrcd  Trade  Mark  of  DuPont  Co. 


CIRCLE  68  ON  READER  SERVICE  CARD 


CIRCLE  69  ON  READER  SERVKE  CARD->- 


I 


•  S' 


\ 


HOW 


FAR 

CAN 

■  .  A 

MAN 

SEE? 

I 

Optically  as  far  as  the  first  obstruction.  For  some,  the  same  applies  to  mental  vision.  By 
seeing  beyond  the  apparent  obstacles,  established  theories  or  accepted  principles,  Fairchild 
Semiconductor  Corporation  has  been  able  to  achieve  spectacular  product  innovations  in 
transistors.  Because  of  this  faculty,  the  company  has  grown  from  an  original  nucleus  of 
eight  scientists  to  a  complement  of  more  than  fourteen  hundred  in  little  more  than  two  years. 

From  continuing  research  and  development  work  through  engineering,  tooling,  manufac¬ 
turing  and  testing  of  products  on  the  line,  the  success  of  Fairchild  is  built  on  the  abilities 
of  its  men  to  see  around  the  obstacles  and  move  beyond.  It  has  resulted  in  products  more 
advanced  than  any  others  of  their  type  and  in  a  solid  reputation  for  quality  w^orkmanship. 


w 


In  a  rapidly  growing  company  with  many  challenging  programs  (e.g.  current  work  on  Esaki 
diodes  and  micro-logic  circuits),  there  is  a  constant  need  for  men  who  can  see  beyond  the 
first  obstacles.  If  yours  is  a  relevant  background  and  you  find  our  approach  attractive,  we 
would  like  very  much  to  hear  from  you. 


CTS 

/io  f  iP  rJJ  !  !  T) 

ftllK  L'71  i  LU 

SgMfCONOUCTOM 

g 

54  5  WHISMAN  ROAD  /  MOUNTAIN  VIEW,  CALIFORNIA  /  YORKSHIRE  8-8161 


MODEL 'Cl 


A  new  series  of  AC  ond  DC  portable  elec¬ 
trical  indicating  instruments  that  can 
also  be  ponef  movuted. 


A  n  I U  n  in  accuracy, 

resolution,  and  stability. 

A  LOW  in  oost. 

In  short,  the  SRIC  Moder^Q”  series  prob* 
ably  has  just  the  instnunent  for  whidi  you’ve 
been  looking  II6H  and  uow.  The  ModerCT 
is  a  true  “secondary  standard”  because  it  is 
engineered  and  manufachired  by  “standards 
people.” 


GENBIAL  SPECIFICATIONS: 

Accuraqr:  .5%  of  full  scale. 

Seals:  Hand-drawn  and  mirrored. 

Seals  Isngth:  6*. 

RsteluHon:  100  to  150  division. 

Rangss:  DC  fr(»n  50  ua.  to  50  A.  and  20  mv. 

to  1000  V.  full  scale.  AC  frtmi  10 
ma.  to  10  A.  and  7.5  v.  to  750  v. 
full  scale. 

Availability:  1  to  8  ranges  C(»npletely  switdi- 
controlled  and  self  contained. 

Censtrwetion:  DC  —  double  pivoted  permanent 
magnet  type.  AC —  moving  iron 
vane  for  RMS  measurements  and 
germanium  rectifier  type  for  aver¬ 
age  reading  measuranents. 

Shielding:  Magnetic  and  electrostatic. 

Pivots  and  Jswsis:  Hi^  carbon  steel  pivots  and 
shock  moimted  sapphire  jewels. 
(Diamond  pivots  available-<m  spe¬ 
cial  order). 

Cats:  Blade  motild^  bakelite  with  leather 
carrying  handle.  Size  74'  x  6*/i”  x 


The  Meder'C3''is  a  stable,  rugged,  versatile  field 
or  laboratoi^  instrument  that  is  spectacular  because  in 
every  way  it  offers  a  little  bit  “more”  than  any  other 
instrument  in  its  class.  It  is  available  in  standard  range 
combinations  or  in  quantities  with  special  ranges  and/w 
special  scale  markings. 

The  Model  "Ej"  conforms  to  ASA  specs.  C  39.1- 
1951  for  .5%  class  instruments.  All  SRIC  instruments 
are  calibrated  against  primary  standards  that  have 
National  Bureau  of  Standards  Certificates  of  Accuracy 
and  are  unconditionally  guaranteed  for  a  period  of  one 
year. 


I  TtM  KOVMMIlt  COASlrwCtiOA  UtOWII 

IlMhirM  a  lorga  sis#  U-shopad  laas- 
aat  wiHi  aa  lakaraally  kigk  torqaa- 
I  to-waigM  roMa,  tIaWIHy  sad  tanti* 
I  ItWty  —  aad  aaf  Mia  caaaMn  caalar 
j  cara  Magnat  utaatty  faaad  ia  iatlra- 
'  aiaaf,  ia  it«  prica  raaga. 


SENSITIVE  RESEARCH 
INSTRUMENT  CORPORATION 
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New 


CRYSTAL  CAN 


Relay 


Write 

for 

Bulletin 

JH-6D 


Two  pole  double  throw. 

CiStsct  ■•tkivt  g 

d-c  non>inductive— low-level 
up  to  5  amperes  at  29  volts. 

Q-c  non-inductive — low-level 
up  to  2  amperes  at  11 5  voHs. 
o-c  or  d-c  inductive — 1  ampere 
at  29  volts  d-c  and  115  volts  a-c. 

Mfflsl  CoRtscf  RMietancei 

.05  ohms  maximum. 

liisiiwwm  Operate  Seaeltivlty 

100  milliwatts  with  a  contact 
rating  of  2  amperes  non-inductive. 

Ambieat  Temperaforei^^^^^^^H 

-  65‘C  to  + 1 25”C. 

Dielectric  ftreogtlai 

1,000  volts  rms  at  sea  level. 

450  volts  rms  at  70,000  feet. 

350  vohs  rms  at  80,000  feet. 

liMeiating  Resistance  t 

10,000  megohms  minimum. 

VNiratieai 

5-28  cps  at  0.5  inch  double 
omplitude  and  28-2000  cps  at  20  g. 

Skeckl  50  g  operational.  100  g  mechanical. 

Operate  Thnei 

10  milliseconds  or  less  at  rated  voltage  at  25'*C. 

Release  Timet 

5  milliseconds  or  less  at  rated  voHoge  at  25*C. 

Maximam  OrermH  Dkneasieast 

height  1 .0"  length  O.t"  width  0.4". 


Allied  Type  JH-60 
Actual  Size 


0.2  inch  grid  spaced.  Pkig-in  printed  circuit 
ond  hooked  type  solder  terminals. 

Weipirtt  0.8  ounces  maximum. 


^  ALLIED  CONTROL  Q 

ALLIBD  CONTitOI.  COMPANY.  INCe.  M  BAST  BND  AVBNUB.  NBW  VONK  B1.  N.V. 
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1 


(ADVERTISEMENT) 


NEWS  AND  IDEAS  TO  HELP  YOU  WITH  ENGINEERING  REPRODUCTION  AND  DRAFTING 


code  all  classified  material  by  using 
Ozalid  sensitized  color-copy  papers. 
Colors  don't  have  to  be  read.  Guards 
can  spot  restricted  or  top-secret 
prints  at  a  glance.  Clerks  can’t  make 
routing  mistakes. 

To  help  you  devise  your  own  color¬ 
coding  systems,  Ozalid  offers  papers 
with  eleven  image-and-stock  color 
combinations.  For  example,  use  black 
image  on  yellow  stock  (instead  of 
traditional  blue  on  white)  to  code 
prints  of  preliminary  drawings.  Po¬ 
tential  uses  for  color-coding  in  engi¬ 
neering  paper  work  are  virtually  un¬ 
limited:  shop  orders,  bills  of  material, 
spec  sheets,  change  notices,  cost  es¬ 
timates,  etc.,  etc. 

Like  a  copy  of  our  new  Color- 
Coding  Booklet?  It  tells  how  a  truly 
versatile,  full-range  color-coding 
system  can  be  yours  with  as  little 
effort  as  it  takes  to  run  prints  that 
are  black  on  white. 

Just  write  to  |  |f 

Ozalid,  Johnson  I 

City,NewYork. 

Booklet  Li-2-12 


Repro  room  at  I-T-E,  showing  processing  of  Information  Sheets  and  standard  engineering 
drawings  on  Ozalid  machines.  Simple  system  saves  hours  of  drafting  time  for  the  company. 


Short-cut  system  for  custom  orders 


New  blue-tint  Ozacloth 
cuts  glare,  saves  eyes 

It’s  bad  enough  to  have  people  glare 
at  you.  When  your  drafting  materi¬ 
als  glare  too,  one  should  take  steps. 
Our  research  people  have— by  build¬ 
ing  a  delicate  blue  tint  into  our  new 
black-line  Ozacloth  101  CZB.  It  pro¬ 
vides  excellent  contrast  between  back¬ 
ground  and  dye  image— cuts  glare, 
reduces  eye  strain,  makes  duplicate 
originals  that  are  easy  to  read  and 
work  with.  Other  features?  Highest 
printing  speed  of  any  cloth  interme¬ 
diate  . . .  and  a  plastic  matte  surface 
on  both  sides  which  accepts  pencil, 
ink  or  typewriter . . .  and  keeps  sheets 
from  sticking  together  in  files.  Write 
Ozalid  at  Johnson  City,  New  York, 
for  free  descriptive  literature  on  blue 
tint  Ozacloth. 


To  help  turn  out  “job  shop’’  work 
at  assembly  line  speed,  the  I-T-E 
Circuit  Breaker  Company  of 
Philadelphia  has  devised  a  simple 
“Information  Sheet”  that  does  away 
with  considerable  retracing  and  re¬ 
vising  of  engineering  prints. 

More  than  70%  of  I-T-E  orders 
are  for  custom-designed  equipment 
using  standard  components.  Revising 
standard  drawings  to  meet  customer 
specs  on  each  order  would  saddle 
I-T-E’s  engineering  department  with 
a  nearly  impossible  work  load. 

So  the  Information  Sheet  is  used 
instead.  It’s  an  8)^'  x  11'  tracing 
form— with  printed  title  blocks— 
quickly  reproduced  on  the  company’s 
Ozalid  whiteprinters.  Here’s  how  it 
works: 

An  order  comes  in— for  5KV  metal- 
clad  switchgear,  for  instance.  AJast 


freehand  sketch  of  the  switchgear  is 
drawn  on  the  Information  Sheet. 
Drawing  numbers  of  standard  com¬ 
ponents  and  quantity  of  prints  need¬ 
ed  are  noted  on  the  Sheet. 

Then,  copies  of  the  Sheet  and  the 
required  standard  drawings  are  run 
in  the  I-T-E  repro  room.  These,  with 
the  shop  order,  go  to  Manufacturing. 
When  the  order  is  completed,  the 
Information  Sheet  is  returned  to  the 
customer  file  for  reference. 

This  simple  short  cut  with  Ozalid 
whiteprinting  saves  untold  hours  of 
engineering  time  and  gives  I-T-E  cus¬ 
tomers  faster,  more  efficient  service. 


Colors  speak  louder 
than  words 

A  simple  way  to  make  your  security 
personnel’s  job  a  lot  easier  is  to  color- 


Ozalld — Division  of  General  Aniline  &  Film  Corp.»ln  Canada:  Hughes-Owens  Co.,  Ltd.,  Montreal 
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Consistently  Dependable  Capacitors 


Cornell-Dubilier 
film  dielectric 
capacitors . . . 
reliable 

for  temperatures 
up  to 

250°  C 


( under  proper  operating  conditions  ) 


POLYSTYRENE 

;  -.ij’C  to  •  «J*C 


Turn  up  the  thermostat!  Cornell-Dubilier’s  Teflon* 
film  dielectric  capacitors  can  take  the  heat. ..up  to  op¬ 
erating  temperatures  of  250°  C  without  a  moment’s  dis¬ 
comfort  For  that  matter,  C-D’s  Mylar*  and  polystyrene 
are  almost  equally  immune  to  any  environmental,  life 
or  performance  ordeal  to  which  you  may  want  to  put 
them.  C-D  film  dielectrics  also  offer  the  widest  selection 
of  electrical  ratings,  case  styles,  materials  and  configura¬ 


tions  to  satisfy  space,  weight  and  cost  limitations.  And 
they  are  immediately  available  in  production  quantities. 

Ask  now  for  C-D  engineering  assistance  and  bulletins 
on  all  the  film  dielectrics  shown  here.  Write  to  Comell- 
Dubilier  Electric  Corporation,  South  Plainfield,  New 
Jersey.  Manufacturers  of  consistently  dependable  ca¬ 
pacitors,  filters  and  networks  for  electronics,  thermonu- 
cleonics,  broadcasting  and  utility  use  for  60  years. 

*OuPont  Reg.  Til. 


CORNEL.t.*DUBILIER  ELECTRIC  CORPORATION 

AFFILIATED  WITH  FEDERAL  PACIFIC  ELECTRIC  COMPANY 
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ELECTRONICALLY  speaking . 

CUBIC  DIGITAL  SYSTEMS 


speak  ror 
themselves 


Cubic  Corporation  manufactures  the  superior  digital  instrumentation, 
including  the  Voltmeter  with  these  unparalleled  electronic  features: 

.003  %  repeatability,  precise  accuracy  again  and  again 
.003  %  attenuator  accuracy  for  wide-range  precision 

^003*^  bridge  linearity  with  carefully  matched  quality 
components 

PLUS  maximum  noise  rejection  with  the  finest  input 
filter  knov\Ti . . .  and  unmatched  stability  through 
superior  noise  rejection. 

The  Cubic  4  and  5-digit  Voltmeters  are  only  two  of  the  superior 
instruments  in  a  line  of  digital  instrumentation  available  on  an  off- 
the-shelf  basis  for  simple  bench  use  or  for  easy  development  of 
sophisticated  systems  for  measurement  and  recording. 


DC  VOLTAGE  MEASUREMENT;  Models  V41, 
V51,  with  Control  UnitC-1 

AC  VOLTAGE  MEASUREMENT:  Models  AC  l 
(manual  ranging),  AC-2  (Automatic) 
AC  Converters 

RESISTANCE  MEASUREMENT:  Models  0-41, 
0-51  4  and  5-digit  Ohmmeters,  with 
Control  Unit  C-2 

VOLTAGE  RATIO  MEASUREMENT:  Models 
R-41,  R-51  Ratiometers,  Models 
VR-4i,  VR-51  Volt-Ratiometers 

INPUT  SAMPLING;  Model  MS-2  100- 
point  Scanners,  Models  MS-1,  AS-1 
Master-Auxiliary  1000-point  Scanning 
Systems 

DATA  RECORDING:  Model  PC-Series 
Printer  Controls  for  use  with  any 
quality  printer  on  the  market 


NEW  FROM  CUBIC  .  .  . 

The  Talking  Meter,  instrumentation 
that  really  does  speak  for  itself, 
instrumentation  that  provides  a  new 
dimension  in  “readout,”  measurements 
or  other  parameters  reported  to  the  ear 
by  a  clear  human  voice. 


Years-ahead  engineering,  factory  production 
techniques  inspired  by  pride  in  the  end  re¬ 
sult,  careful  quality  control  and  reliability 
testing  ...  all  these  factors  make  Cubic’s 
the  truly  fine  instrumentation  .  .  .  Digital 
Systems  that  speak  for  themselves. 


W  D  I W  CORPORATION 

I  INDUSTRIAL  DIVISION 

5575  Kearny  Villa  Road,  San  Diego  11,  California 
Oectrenk  Engineering  With  a  Dimension  for  the  Future 
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“CE  IS  UNIVERSAL  and  knows  no  borders.  This  is  particularly  true  of  electronics,  which 
ily  influences  all  other  sciences. 

complacency  that  might  have  existed  in  the  United  States  regarding  the  scientific  abil¬ 
ities  of  other  countries  was  largely  dispelled  by  Sputnik,  has  been  further  dissipated  by  the 
recent  success  of  other  countries  in  export  markets  and,  indeed,  within  the  United  States 
itself.  Many  countries  in  a  disadvantageous  economic  position  immediately  following  the  war 
are  now  making  up  for  lost  time. 

Research  and  development  in  the  field  of  electronics  is  rapidly  advancing  in  the  countries 
covered  within  this  special  report  by  men  recognized  as  expert.  They  were  approached  per¬ 
sonally  in  Electronics’  behalf  by  McGraw-Hill’s  unique  World  News  Bureau,  and  we  are 
particularly  indebted  to  representatives  in  London,  Paris,  Milan,  Stockholm,  Zurich,  Tel  Aviv, 
Tokyo  and  Melbourne  for  the  result. 

Not  all  scientifically  important  countries  are  covered,  nor  are  all  the  important  research  and 
development  activities  within  these  countries.  Security  requires  some  omission  abroad  as  it 
does  at  home  and  commercial  reticence  is  not  unheard  of.  We  have  carried  many  stories 
about  specific  Russian  engineering  and  will  again.  But  to  our  request  for  a  roundup  the 
Soviet  officially  said  “Nyet.”  A  West  German  author  promised  a  report  right  up  to  deadline 
and  then  cabled  that  company  executives  had  turned  thumbs  down.  A  Netherlands  author 
led  us  to  believe  he  w’ould  cover  the  Dutch  waterfront  and  then  delivered  a  description  of 
one  project  preoccupying  one  company  which  we  will  publish  conventionally  later. 

We  found  the  reports  that  follow  informative,  instructive  and  fascinating  to  read  in  detail. 
We  hope  this  will  be  your  reaction. 


ElECTPONICS.  o  McGraw-Hill  Publication 
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Silicon  parametric  diode  may  lead  to  breakthrough,  thin-film  magnetic 
storage  approaches  ability  of  brain,  waveguide  point-to-point  system 
attracts  attention  and  c-w  radar  returns  to  the  news 

By  ERIC  EASTWOOD 

Chipf  of  n«*sparch,  Marconi’s  Wireless  Telegraph  Co.,  Ltd.,  Great  Baddow,  Essex 


At  no  previous  time  in  the  history  of  telecommuni¬ 
cations  has  the  rate  of  progress  been  greater  than 
at  pre.sent;  neither  has  there  been  greater  opportun¬ 
ity  for  new  ideas  and  inventions.  This  is  true  whether 
we  consider  the  basic  devices,  materials  and  circuit 
elements  of  electronics  on  the  one  hand,  or,  on  the 
other,  the  association  of  these  components  to  form 
the  systems  necessary  to  order  the  fundamental  proc¬ 
esses  of  sensing  or  information  collection,  informa¬ 
tion  transmission  and,  finally,  data  utilization  and 
control. 

SEMICONDUCTORS  AND  TRANSISTORS— If  the 
period  1948-1958  were  termed  the  “Decade  of  Prom¬ 
ise”  for  the  transistor,  then  the  period  1958-1968 
must  surely  be  the  “Decade  of  Fulfilment”.  No  longer 
does  the  research  engineer  merely  assess  the  con¬ 
tribution  that  transistoi’s  might  make;  he  is  too  busy 
.seeking  new  devices  the  development  engineer  is  de¬ 
manding  for  his  next  circuit  design. 

The  British  transistor  industry  is  growing  rapidly 
to  meet  the  needs  of  the  new  era  of  electronics.  It 
is  not  allowing  its  preoccupation  with  production  and 
testing  techniques  to  obscure  the  need  for  devices 
capable  of  operating  at  higher  frequencies  and  at 
higher  power  levels.  Structures  of  all  kinds  are  being 
investigated.  For  example,  interest  in  transistor  geo¬ 
metries  has  brought  a  germanium  mesa  structure  of 
the  500-mc  class  to  the  production  stage.  (Ed.  Note: 
Illustrated  in  pictorial  section  of  this  Report.)  This 
type  of  work  depends  greatly  upon  the  availability  of 
primary  material  of  the  requisite  purity. 

Silicon  devices,  with  their  promise  of  better  tem¬ 
perature  performance,  ai-e  making  steady  progress. 
Progress  is  likely  to  be  speeded  with  the  wider  use  of 


the  vapor  deposition — floating  zone  purification  tech¬ 
nique.  In  this  connection,  recent  work  on  the  silicon 
parametric  diode  may  lead  to  a  semiconductor  break 
in  the  kilomegacycle  circuit  engineering  field. 

THIN-FILM  STOR.\GE — A  transistor  capable  of 
operating  effectively  at  frequencies  in  the  order  of 
hundreds  of  megacycles  is  required  urgently,  not  only 
to  permit  complete  transistorization  of  the  tv,  vhf 
and  uhf  bands,  but  also  to  accommodate  high  speed 
switching  characteristics  of  thin-film  magnetic  stor¬ 
age  elements  which  are  likely  to  emerge  in  the  near 
future. 

Intense  research  effort  is  being  devoted  to  the  mag¬ 
netic  properties  of  thin  films,  and  it  is  clear  that 
turnover  times  measured  in  millimicroseconds  will 
be  achieved.  It  is  an  impressive  thought  that  storage 
elements  of  this  type,  in  association  with  the  new’ 
transistors  that  will  be  developed  to  match  them,  can 
lead  to  such  a  high  degree  of  miniaturization  that 
information  storage  capacity  not  incomparable  with 
that  of  the  brain  itself  may  be  feasible.  The  problem 
of  access  to  these  active  storage  elements  still  re¬ 
mains  formidable,  for  we  have  as  yet  nothing  com¬ 
parable  to  the  elegant  electrochemical  linkages 
achieved  by  the  brain  and  the  central  nervous  system. 

RADAR — Developments  in  military  radar  during 
the  early  postw’ar  years  were  still  directed  towards 
the  wartime  operational  objective  of  countrywide 
defense  again.st  airborne  attack.  The  aim  was  to 
achieve  comprehensive  radar  cover  and,  to  this  end, 
transmitter  pow’ers  were  substantially  increasing. 
Low  noise-figure  receivers  and  highly  directive  an¬ 
tennas  were  also  developed,  w’ith  other  components. 
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Many  of  these  developments  have  now  become  avail¬ 
able  for  civil  use,  but  their  adaptation  is  a  highly 
selective  one  since  the  civil  need  can  depart  widely 
from  the  original  military  objective.  A  military  radar 
seeks  for  good  range  performance  in  spite  of  elec¬ 
tronic  countermeasures  by  an  enemy;  it  is  thus  not 
possible  for  transmitter  power  to  be  traded  for  re¬ 
ceiver  noise  figure.  In  the  civil  case,  no  jamming 
exists  and  economics  demands  that  receiver  noise 
figure  be  improved  in  order  to  reduce  the  need  for 
transmitter  power.  For  this  reason,  civil  intere.st  in 
parametric  amplifiers  is  great. 

The  threat  of  jamming  influences  the  military 
choice  of  radar  frequencies,  but  civil  authorities  are 
free  to  choose  the  frequency  best  adapted  to  their 
purpose.  This  freedom  has  recently  been  exercised 
by  the  Ministry  of  Transport  and  Civil  Aviation,  who 
has  stated  its  intention  to  use  the  50-cm  band  as  the 
wavelength  of  one  of  the  components  of  its  new 
Airways  Surveillance  System.  This  choice  is  dictated 
by  the  desire  to  reduce  rain  and  ground  clutter  effects 
to  a  minimum,  and  so  to  secure  continuous  tracking 
of  all  traffic  in  the  airways.  The  new  approach  to 
the  civil  radar  problem  is  illustrated  by  the  500-kw 
output  stage  of  a  transmitter  that  has  recently  ap¬ 
peared.  This  radar  is  based  on  a  new  50-cm  klystron 
which  permits  maximum  advantage  to  be  taken  of 
a  fully  coherent  system,  achieving  both  good  cover 
l)erform''.nce  and  reliable  MTI. 

DIRECTIVE  ANTENNAS — Large-aperture  an¬ 
tennas  which  provide  very  narrow  beams  in  the  hori¬ 
zontal  plane  are  as  attractive  to  civil  authority  as  to 
the  military,  but  in  both  cases  it  is  necessary  that 
sidelobes  be  reduced  to  a  minimum.  A  great  deal  of 
effort  is,  therefore,  being  applied  to  the  sidelobe 
problem  and  in  this  work  simulation  studies  by  elec¬ 
tronic  computers  of  required  phase  and  amplitude 
patterns  are  making  a  great  contribution.  No  longer 
can  20  db  be  accepted  as  an  adequate  first  sidelobe. 


FIG.  1 —Symbolic,  or  synthotic,  ground^odor  ditploy  for  chril  air 
controllor 


The  large  antenna  also  poses  many  difficult  me¬ 
chanical  problems  such  as  the  accurate  figuring  of 
a  large  double  curvature  reflector,  techniques  of 
stressed  skin  fabrication  and  profile  distortion  in 
wind.  These  problems  are  being  studied  not  only  in 
radar  laboratories  but  also  in  communication  labora¬ 
tories  because  of  their  interest  in  tropospheric  scat¬ 
ter  systems.  Airframe  manufacturers  are  interested 
since  it  has  been  found  that  techniques  developed  for 
the  accurate  fabrication  of  w’ings  can  be  of  great 
assistance  to  the  antenna  designer. 

The  combination  of  greatly  increased  transmitter 
power  and  very  large  antennas  for  both  radar  and 
communications  has  produced  a  recognition  of  how 
little  is  known  of  the  effects  of  microwave  radiation 
upon  the  human  body.  Study  of  the  physiological 
effects  of  intense  fluxes  of  radio-frequency  power  has 
been  commenced  and  considerable  thought  devoted 
to  the  development  of  foolproof  alarm  devices  to  in¬ 
dicate  when  the  flux  at  any  selected  location  exceeds 
the  10  mw  per  square  centimeter  which  is  at  present 
regarded  as  a  reasonably  safe  limit  for  continuous 
exposure. 

CIVIL  AIR  TRAFFIC  CONTROI^The  growing 
volume  of  air  traffic  is  likely  to  saturate  the  present 
system  of  procedural  control  in  th3  not  too  distant 
future.  At  present  the  safety  of  aircraft  is  insured 
by  imposing  physical  separations  which  are  exces¬ 
sively  wide,  and  this  leads  to  rapid  saturation  of  the 
airways’  capacity.  The  introduction  of  ground  radar 
will  permit  the  authority  to  monitor  the  content  of 
the  airways  more  accurately. 

The  introduction  of  this  system  will  demand  not 
only  a  comprehensive  radar  data  handling  system, 
but  also  the  integration  and  utilization  of  both  radar 
data  and  the  present  procedural  information  derived 
from  flight  plans  and  aircraft  reports.  The  problem 
of  utilization  of  radar  data  is  consequently  being 
studied  as  a  matter  of  urgency  in  many  radar  labora¬ 
tories,  industrial  as  well  as  governmental,  and  much 
effort  is  being  applied  to  the  development  of  compo¬ 
nents  that  will  probably  be  required.  One  such  com¬ 
ponent  is  the  symbolic  or  synthetic  display  illustrated 
in  Fig.  1;  such  a  display  permits  the  controller  to 
present  edited  information  and  position  about  classes 
of  aircraft  selected  from  the  storage  device  and  is 
more  adapted  to  his  task  than  is  a  raw  radar  display. 
The  alphanumeric  characters  shown  upon  the  screen 
are  derived  from  a  transistorized  character  gener¬ 
ator,  and  are  located  about  the  point  on  the  plan  dis¬ 
play  which  is  the  extrapolated  position  to  be  taken 
up  by  the  aircraft  at  any  selected  time. 

COMMUNICATIONS — Progress  towards  more  in- 
formation-carrying  capacity  in  the  Hartley  sense 
goes  on  continuously,  and  methods  of  improving  the 
signal-to-noise  ratio  on  any  circuit  are  still  as  earn¬ 
estly  sought  after.  Improvements  in  antenna  per¬ 
formance  are  as  vital  to  the  communication  engineer 
as  to  the  radar  engineer.  It  is  now  considered  es¬ 
sential,  for  example,  to  achieve  sidelobe  levels  in  the 
tropospheric  ca.se  of  not  worse  than  36  db. 

Improvements  of  signal-to-noise  ratio  by  reduction 
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FIS.  2— Broadband  distributed  amplifier  in  simple  form 


FIG.  3— Cw-radar  trace  of  shell  leaving  muizle  of  gun 


of  receiver  noise  figure  is  always  attractive  to  the 
communications  engineer  and  explains  the  great  in¬ 
terest  which  is  being  taken  in  parametric  amplifiers. 
Applications  of  the  Adler-tube  type  of  amplifier  must 
await  the  successful  conclusion  of  development  work 
by  the  tube  engineers ;  the  semiconducting-diode  type 
of  unit  is  receiving  attention  in  most  system  labora¬ 
tories  and  is  proving  a  somewhat  difficult  device  to 
stabilize  and  hold  to  acceptable  tolerance. 

Broad-band  operation  characterizes  the  greater 
part  of  telecommunication  development  today,  in¬ 
cluding  the  hf  band.  Optimum  information  trans¬ 
mission  demands  the  ability  to  change  frequency 
I’apidly,  so  that  the  correct  propagation  path  per¬ 
mitted  by  the  state  of  the  ionosphere  may  be  estab¬ 
lished.  This  change  of  frequency  has  normally  been 
produced  by  adjustment  of  the  tuning  capacitor,  but 
the  requirements  for  remote  control  and  the  need 
to  achieve  reliability  in  the  electromechanical  ele¬ 
ments  involved  have  presented  the  transmitter  de¬ 
signer  with  a  problem.  The  Marconi  solution  to  this 
problem  is  to  use  a  distributed  amplifier.  Such  am¬ 
plifiers  have  long  been  in  use  at  low  power  levels. 

A  simple  form  of  distributed  amplifier  is  shown  in 
Fig.  2.  The  input  signal  is  applied  to  an  artificial 
line  in  which  the  shunt  capacitance  is  provided  by 
the  tube  input  capacitance.  Each  tube  is  driven  in 
succession,  the  time  delay  depending  on  the  proper¬ 
ties  of  the  artificial  line.  The  anodes  feed  a  trans¬ 
mission  line  having  identical  delay  characteri.stics. 
Half  the  anode  current  of  each  tube  will  travel  to  the 
right  and  will  add  in  phase  in  the  output  load  R,. 
The  transmitter  elaborates  this  basic  circuit  and  also 


employs  a  two  stage  amplifier.  The  input  is  10  to  20 
mw  at  the  radiated  frequency  and  the  output  from 
the  high  power  stage  is  1  kw. 

Research  effort  is  being  applied  to  other  modes  of 
communication,  particularly  point-to-point.  The 
H„,  mode  of  waveguide  transmission  is  generating 
a  surprising  amount  of  interest  for  a  subject  which 
many  engineers  might  have  thought  to  be  wholly 
academic.  This  is  not  the  case,  however,  as  the  rapid 
growth  of  television  and  the  need  for  large  channel 
capacity  to  accommodate  digital  transfer  of  business 
data  suggests  that  short-haul  H„i  linkages  into  busy 
city  centers  may  not  be  too  far  distant.  To  meet  this 
need  in  the  future,  study  is  being  made  of  modula¬ 
tion  techniques,  the  virtues  of  fm  and  pcm  are  under 
scrutiny  and  special  thought  is  being  given  to  the 
characteristics  of  the  waveguide  and  the  methods  for 
its  fabrication  and  installation.  A  recent  demonstra¬ 
tion  by  S.  T.  &  Co.  of  such  a  circuit  transmitting  a 
color-tv  signal  was  most  impressive. 

SATELLITE  WORK — The  initiation  of  a  modest 
.satellite  research  program  by  the  government  has 
stimulated  interest  in  satellite  communications.  Te¬ 
lemetry  circuits,  or  data  links  that  might  be  used  in 
such  w'ork,  are  being  actively  considered  and  the  de¬ 
sign  problems  associated  with  packaged  transmitters 
and  power  supplies  in  a  satellite  environment  are 
in  the  early  laboratory  stage. 

Communication  circuits  depending  upon  reflection 
from  families  of  satellites  in  the  role  of  passive  re¬ 
peaters  are  also  being  examined  for  feasibility  and 
from  the  point  of  view  of  economics.  In  this  connec¬ 
tion  the  recent  successful  experiments  on  moon  com¬ 
munication  conducted  by  Jodrell  Bank  with  the  aid  of 
a  Pye  201-mc  transmitter  are  extremely  suggestive. 

CW  DOPPLER  STUDIES^-Although  the  effective¬ 
ness  of  CW  radar  as  a  research  tool  was  demonstrated 
by  Appleton  as  long  ago  as  1923,  when  he  commenced 
his  investigations  on  the  structure  of  the  ionosphere, 
the  technique  of  radiolocation  by  use  of  continuous 
waves  received  scant  attention  during  the  wartime 
years  compared  with  its  pulsed  counterpart.  It  is, 
therefore,  all  the  more  remarkable  that  there  should 
have  been  a  great  upsurge  of  interest  in  cw  radar 
methods  during  the  last  year  or  two. 

In  the  first  place,  developments  in  high-power 
pulsed  radars  for  military  deployment  were  rapidly 
approaching  the  point  where  major  limitation  on  per¬ 
formance  was  produced  by  the  earth’s  curvature. 
Or,  rather,  this  would  have  been  the  case  had  not 
the  emergence  of  high-power  microwave  jamming 
devices  profoundly  changed  the  whole  situation.  A 
sure  method  of  improving  the  performance  of  a  radar 
in  the  presence  of  electronic  jamming  is  to  increase 
the  transmitter  power,  but  this  is  economically  ex¬ 
pensive.  To  increase  the  mean  power  of  a  pulsed 
radar  required  that  many  difficult  problems  associ¬ 
ated  with  the  generation  and^handling  of  high-power 
pulses  should  be  overcome,  and  so  it  was  attractive 
to  consider  the  cw  approach  to  the  problem  of  in¬ 
creasing  the  level  of  the  average  power  radiated. 
Again,  in  certain  military  situations  accurate  range 
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information  on  a  target  is  unnecessary,  but  initial 
detection  and  angular  coordinates  are  essential.  In 
such  a  case  the  cw  radar,  with  extraction  of  the 
doppler  signal,  is  ideal. 

Civil  interest  in  cw  radar  techniques  has  also 
grown  during  this  period  because  of  a  number  of  re¬ 
quirements  that  demand  the  use  of  a  radar  capable 
of  operating  over  very  short  ranges,  probably  in  the 
presence  of  heavy  ground  clutter  and  with  the  need 
for  accurate  velocity  extraction.  Examples  of  civil 
applications  are  traffic  control  on  both  road  and  rail 
and  velocity-measuring  radars  applied  to  the  study 
of  automobile  performance  and  braking. 

Growth  of  interest  was  fortunately  matched  by 
intensive  research  work  in  a  number  of  tube  labora¬ 
tories,  aimed  at  producing  the  necessary  generators 
of  microwave  power.  This  work  has  resulted  in 
.spectacular  reduction  in  am  and  fm  tube  noise  pro¬ 
duced  in  cw  klystrons,  accompanied  by  great  in¬ 
crease  in  i>ower  output.  The  klystron  work  is  also 
being  influenced  by  the  needs  of  tropospheric- 
scatter  communications,  and  the  net  result  is  that 
klystron  generators  are  now  available  having  a  wide 
range  of  power  outputs  w’ell  above  one  kilowatt,  at 
frequencies  which  span  the  whole  microwave  band 
from  500  me  to  10,000  me. 

The  power  ©f  the  cw  approach,  also  the  trend  in 
design  of  small  velocity  measuring  radars,  is  illus¬ 
trated  by  a  new  electronic  velocity  analyser.  This 
unit  provides  a  means  of  obtaining  a  continuous  and 
highly  accurate  record  of  the  velocity-time  charac¬ 
teristic  of  a  whole  class  of  moving  targets  such  as 


aircraft  at  takeoff  or  touchdown,  road  vehicles,  pro¬ 
jectiles  from  guns,  rockets  and  guided  missiles.  The 
equipment  operates  at  X-band  and  provides  an  ac¬ 
curacy  in  velocity  measurement  of  ±1  ft  per  sec 
within  any  velocity  bracket  of  115  ft  per  sec  up  to 
5,000  ft  per  sec.  To  facilitate  velocity  bracket  selec¬ 
tion,  the  local  oscillator  is  of  switched  RC  type  which 
can  be  phase  locked  to  suitable  harmonics  of  a 
crystal-controlled  oscillator.  The  performance  of 
this  type  of  velocity  measuring  radar  is  illustrated  in 
Fig.  3,  which  shows  the  velocity-time  record  yielded 
by  a  shell  leaving  the  muzzle  of  a  gun. 

IMPROVED  COMPONENTS — The  various  subjects 
discussed  above  represent  some  of  the  more  exciting 
prospects  in  telecommunications,  but  it  would  be  in¬ 
appropriate  to  close  without  some  reference  to  the 
less  exciting  but  equally  vital  work  that  is  directed 
towards  improvement  of  the  basic  elements  of  the 
whole  technology,  the  electronic  components  them¬ 
selves. 

Reliability  in  military  electronic  equipment  is  es¬ 
sential,  and  so  it  is  not  unnatural  that  government 
establishments  should  have  provided  leadership  in 
this  field.  The  military  electronic  environment  is  also 
somewhat  exotic,  but  the  component  designer  in 
meeting  the  needs  of  guided  missiles  and  supersonic 
fighter  aircraft  is  also  helping  to  provide  higher  re¬ 
liability  in  civil  electronic  equipment.  The  industrial 
laboratories  are  profiting  from  this  work  and  they 
may  always  be  relied  upon  to  temper  military  desira¬ 
bility  with  commercial  expediency. 


FRnncE 

Nuclear  fuel  leaks  detected  by  "sweating", 
tubes  cooled  by  static  water,  micro 
electron-probe  analyzes  alloys,  new 
ferrites  promised,  masers  measure  earth's 
field  and  help  spectroscopy 
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France  participates  actively  in  the  world’s  technical 
evolution,  thanks  to  increasing  research  and  advanced 
development.  This  work  is  shared  among  the  uni¬ 
versities,  schools  of  engineering,  the  Centre  National 
de  la  Recherche  Scientifique,  several  large  state  or¬ 
ganizations  such  as  the  Centre  National  d’Etudes  des 
Telecommunications  and  many  private  industrial  lab¬ 
oratories. 

Scientific  development  faces  an  acute  shortage  of 
manpower,  and  various  remedies  are  being  put  into 
action.  The  universities  have  introduced  a  short  cycle 
leading  to  a  simplified  Ph.D.  thesis  in  two  years; 
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Levallois-Perret 

pn 

Poste  de  Telegraphe  et  Telephone 

■ 

SAT 
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many  are  building  new  specialized  institutions. 

WIRELESS  COMMUNICATION— The  network  of 
4000-mc  radio  links  for  telephone  and  tv  is  being  ex¬ 
tended.  For  example,  a  network  extends  through 
Corsica  and  Sardinia  to  Algeria,  and  has  been  inter¬ 
connected  with  Switzerland,  Germany  and  Belgium. 
More  recently,  a  connection  between  Lille  and  Folke¬ 
stone,  England,  has  been  established  by  LMT. 

Among  interesting  new  developments  is  a  cigar 
or  “sausage”  radiator,  and  a  new  transmission 
method  combining  tropospheric  scattering  and  di¬ 
versity  by  variation  of  frequency.  Another  is  that  of 
STAREC,  which  has  developed  a  slot  antenna  for  jet 
airplanes  covering  225  to  400-mc  and  multicouplers 
for  vhf  and  uhf  to  be  used  in  Paris  airports. 

WIRE  COMMUNICATION— The  Marseilles-Algiers 
submarine  cable  now  handles  60  channels,  uses  28 
flexible  bidirectional  repeaters  developed  by  CIT. 

The  use  of  H„,  (or  TE„,)  mode  in  waveguides 
for  long  distance  links  is  being  studied. 

Another  recent  achievement  is  a  240-line  fully 
electronic  telephone  switchboard  developed  by  LCT. 
Conventional  electromechanical  switches  have  been 
replaced  by  cold-cathode  tubes  controlled  by  a  central 
computer  using  semiconductor  devices  and  ferrite 
memories. 

TELEVISION — Several  companies  have  produced 
lightweight  sets  for  industrial  purposes  or  for  sub¬ 
marine  prospecting  based  on  vidicons.  There  is  also 
color  tv  designed  for  surgical  operations. 

RADAR  AND  NAVIGATION— Laboratories  Der- 
veaux  has  developed  a  10,000-mc  radar  and  a  range 
finder  for  aircraft.  3,000  and  10,000-mc  navigation 
radars  for  ships,  radars  for  harbor  surveillance  and 
associated  beacons. 

CSF  is  producing  the  radar  used  in  the  Mirage 
III  fighter  and  has  also  developed  a  system  of  divers¬ 


ity  reception  for  long-range  protection;  it  is  used  by 
NATO  in  various  areas  of  Europe. 

COMPUTERS,  INDUSTRIAL  CONTROI — The 
OMEL2  is  a  versatile  and  popular  analog  computer. 
It  uses  12  d-c  amplifiers,  30  potentiometers  for  the  in¬ 
sertion  of  coefficients  or  initial  conditions,  and  may  be 
used  with  a  rack  of  nonlinear  elements  working  as 
function  synthesizers  or  multipliers  or  with  a  short¬ 
cut  system  for  inverting  matrices.  One  analog  com¬ 
puter  uses  only  passive  components  and  operates  with 
hf  currents. 

Companies  des  Machines  Bull  has  constructed  digi¬ 
tal  computers  utilizing  delay  lines  for  memories 
(capacity  12  bits)  in  models  suitable  for  accounting. 
For  scientific  calculations,  these  can  use  a  magnetic 
drum  which  multiplies  capacity  by  a  factor  of  1,000. 

In  the  domain  of  industrial  control,  one  good  ex¬ 
ample  of  progress  is  CIT  equipment  for  conti'ol  of 
the  first  nuclear  power  plant  of  Electricite  de  France, 
at  Chinon.  During  a  scanning  cycle  of  one  minute,  it 
registers  temperature  of  1,250  rods.  Another  example 
is  the  monitoring  and  control  equipment  of  the  EL3 
reactor  installed  by  the  National  Atomic  Agency  in 
Saclay.  It  performs  neutron  flux  measurements, 
manual  or  automatic  driving  of  the  reactor,  control 
of  the  safety  rods,  measurements  of  radiation  and 
collects  physical  data  such  as  temperature,  pressure. 

In  the  domain  of  components,  SEA  is  producing 
an  efficient  type  of  d-c  servomotor  with  printed  flat 
windings. 

REACTORS,  ACCELERATORS— Saturne  has  built 
a  three-gev  proton  synchrotron.  Among  the  main 
electronic  problems  involved  was  automatic  control  of 
frequency,  which  must  continuously  vary  between 
650  kc  and  8.5  me.  This  was  solved  by  using  a  Ni-Zn 
ferrite,  the  “Fernilite”  of  LTT.  This  material  is  used 
in  the  master  oscillator  as  well  as  in  the  main  ac¬ 
celerating  cavity;  it  has  made  it  possible  to  reduce 
the  necessary  hf  power  to  1  kw’,  which  is  one-tenth 
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that  of  earlier  types.  The  frequency-control  equip¬ 
ment  itself,  made  by  SEA,  comprises  an  analog  com¬ 
puter,  an  integrator  and  a  power  amplifier.  It  main¬ 
tains  the  instantaneous  frequency  to  an  accuracy 
10'*  at  the  beginning  of  a  cycle  and  5.10'*  at  the  end. 

A  linear  electron  accelerator  has  been  built  for 
the  new  Paris  University  by  CSF.  This  design  pro¬ 
vides  presently  50-ma  peak  current,  with  a  repetition 
rate  of  300  per  second  and  a  pulse  length  of  2.5  #tsec 
at  a  final  output  of  250  mev;  conversion  to  higher 
energies  (1  gev)  seems  impeded  only  by  choice  of 
site,  in  the  center  of  the  Orsay  campus. 

Another  achievement  is  the  equipment  of  CFTH 
for  checking  the  tightness  of  nuclear  fuel  cans.  The 
envelope  to  be  tested  is  evacuated  and  placed  under 
high  helium  pressure.  If  helium  has  penetrated  dur¬ 
ing  the  first  phase  it  “sweats”  out  during  the  second 
and  is  then  detected  by  a  mass  spectrometer.  A  leak¬ 
age  of  10""  cm‘  at  atomospheric  pressure  is  detectable. 

Many  firms  are  engaged  in  the  field  of  radiation 
measurement  apparatus.  A  typical  case  is  that  of 
an  equipment  made  by  Intertechnique,  in  collabora¬ 
tion  with  the  Oil  Refining  Co.  Shell-Berre.  It  meas¬ 
ures  the  sulphur  in  oil  by  absorption  of  soft  x-rays 
by  a  Geiger-Muller  counter  tube.  A  quantitative 
measurement  is  carried  out  in  five  minutes  instead  of 
the  30  minutes  or  more  required  by  previous  methods. 

TUBES — The  tube  field  has  many  new  develop¬ 
ments.  An  example  of  particular  interest  is  the 
series  of  Vapotrons  by  CFTH.  These  are  transmit¬ 
ting  power  tubes  (from  10  to  300  kw)  cooled  by 
evaporation  of  w’ater  in  a  purely  static  arrangement. 
There  is  also  a  triode  capable  of  delivering  three 
megawatts  peak  power  at  200  me  for  long  pulses  up  to 
200  ftsec.  It  is  used  in  the  50-mev  injector  of  the  25- 
gev  strong-focusing  proton-synchrotron  which 
reached  full  energy  in  November  at  the  CERN  in 
Geneva.  It  will  also  be  used  at  Brookhaven  in  the 
U.  S.  for  the  new  35-gev  project. 

There  is  a  klystron  which  delivers  peak  power  of 
30  mw  at  3000  me.  The  average  power  is  20  kw,  the 
bandwidth  60  me.  In  the  big  linear  accelerator  at 
Orsay  16  CSF  tubes  of  20  mw  each  are  supplying 
power  at  3000  me.  A  recent  model  traveling-wave 
tube  uses  electrostatic  focusing,  with  two  helices  at 
different  d-c  voltages.  A  peak  power  of  1  kw  is  ob¬ 
tained  from  1000  to  2000  me.  There  are  magnetrons 
for  radar,  including  one  giving  2.5  mw  at  3000-mc. 
There  is  also  a  family  of  carcinotrons,  with  or  with¬ 
out  magnetic  fields.  A  recent  oscillator  covers  a 
continuous  range  from  1000  me  to  37.5  kmc. 

In  a  very  different  domain,  there  are  two  new 
image  converters.  The  first  transforms  a  radar  image 
into  a  much  brighter  television  image.  Observation 
can  be  made  at  a  distance  in  normally  lighted  rooms. 
Furthermore,  it  is  provided  with  an  adjustable 
memory.  The  second  is  made  for  medical  purposes. 
It  transforms  an  x-ray  pattern  into  a  3,000-times 
brighter  tv  image.  This  high  intensification  allows 
an  important  decrease  of  the  x-ray  dose.  Input  field 
diameter  is  6  inches,  while  the  viewing  screen  has  a 
'  diameter  of  9  inches. 


The  photomultiplier  has  taken  on  increasing  im¬ 
portance  for  the  detection  of  nuclear  radiation.  A 
variety  have  been  built  by  LEP  and  others,  with  di¬ 
ameters  reaching  8  inches  and  current  gains  of  the 
order  of  10\  Special  care  has  been  taken  to  obtain 
transit  time  constant  for  ail  possible  trajectories  of 
the  electrons.  La  Radiotechnique  announces  a  con¬ 
stancy  of  10'*. 

In  the  laboratory  of  the  Paris  Observatory,  low- 
noise  photomultipliers  and  infrared  photocells  for 
threshold  applications  are  being  studied  and  devel¬ 
oped  for  military  as  well  as  for  astronomical  purposes 
by  Dr,  Lallemend.  At  the  Toulouse  University  the 
group  led  by  Prof.  Dupouy  is  devoted  to  electron 
optics,  and  their  work  culminated  in  the  recent  de¬ 
velopment  of  a  very  flexible  magnetic  electron  micro¬ 
scope  which  is  currently  produced  by  OPL.  In  Paris, 
a  joint  effort  of  Prof.  Guinier’s  x-ray  laboratory  and 
of  the  ONERA  enabled  Dr,  Castaing  to  develop  fully 
his  original  micro  electron-probe,  which  is  now  in¬ 
dustrially  produced  by  CAMECA.  This  apparatus  is 
excellent  in  speed  and  accuracy  for  the  quantitative 
microanalysis  of  alloys.  There  is  also  a  CFTH  simpli¬ 
fied  mass  spectrograph  for  leak  detection,  and  a  high- 
resolution  device  for  the  quantitative  determination 
of  heavy  elements  and  especially  uranium  compounds 
by  CSF. 

SOLID  STATE— In  the  field  of  semiconductors, 
French  production  is  still  relatively  low.  However, 
valuable  performances  have  been  obtained.  An  ex¬ 
ample  is  a  Silec  silicon  power  rectifier,  rated  at  650 
peak  inverse  volts. 

In  the  Ecole  Normale  Superieure,  Prof.  Aigrain 
is  studying  semiconductors;  the  old  PEM  effect  of 
Kikoin  and  Naskov  was  rediscovered  and  shaped  to 
form  an  accurate  tool  of  control  and  research. 

The  study  of  magneti.sm  is  conducted  at  the  Uni¬ 
versity  of  Grenoble,  where  Prof.  Neel  founded  the 
present  theory  of  ferrites  and  where  new  garnets 
were  recently  developed.  And  at  CNRS  laboratory  at 
Bellevue  Prof.  Guillaud  initiated  the  development  of 
MnBi  magnets  and  of  numerous  compositions  for  fer¬ 
rites  ;  those  are  now  produced  by  LTT. 

An  early  but  fundamental  contribution  to  the  art 
of  masers  was  made  in  the  Ecole  Normale  by  Prof. 
Kastler,  who  coined  the  term  “pumping  between 
quantum  levels”  when  discovering  with  Dr.  Brossel 
the  technique  of  optical  pumping.  A  new  contribu¬ 
tion  was  recently  added  by  Abragam’s  group  at  CEA 
Saclay,  which  synthesized  an  original  medium  for  a 
three-level  maser  in  an  aqueous  solution  of  paramag¬ 
netic  salt.  It  is  used  for  convenient  and  accurate 
measurement  of  the  earth’s  magnetic  field.  Still  an¬ 
other  low-frequency  maser  using  two  levels  and  nu¬ 
clear  resonance  in  a  stream  of  water  was  developed 
at  the  University  of  Paris  and  may  prove  useful  in 
nuclear  spectroscopy.  Even  more  recently,  an  effect 
similar  to  Overhauser’s  was  noted  by  Prof.  Ubersfeld 
of  Ecole  de  Physique  &  Chimie  and  explained  by 
Abragam;  it  is  hoped  that  greater  understanding  of 
this  phenomenon  will  help  solve  problems  of  nuclear 
orientation  and  nuclear  spectroscopy. 
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Off  to  a  late  start,  the  electronics  industry  has  nevertheless  achieved 
some  component  miniaturization,  improved  magnetic  industrial  controls, 
designed  and  modestly  produced  high-quality  instruments 
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The  economic  and  political  situation  in  Italy  follow¬ 
ing  the  w'ar  conditioned  development  of  its  electronics 
industry.  In  many  other  countries  the  striving  for 
perfection  was  dictated  by  exasperating  technical  re¬ 
quirements  of  military  problems.  In  Italy,  there  were 
severe  limitations  in  the  defense  budget. 

COMPONENT  PARTS— The  qualifications  of 
manufacturers  of  components  required  in  military 
radars  and  servomechanisms  has  now  made  available 
paper,  oil,  ceramic  and  tantalum  capacitors  of  mini¬ 
mum  size  and  maximum  stability  at  high  tempera¬ 
tures,  as  well  as  reactors,  rectifiers,  impulse  trans¬ 
formers,  relays,  connectors,  synchros  and  two-phase 
motors  for  small  servomechanisms. 

The  home  market  does  not  yet  seem  to  justify  pro¬ 
duction  of  high-quality  resistors,  special  iron  for 
magnetic  amplifiers  or  memories. 

The  same  situation  exists  with  respect  to  poten¬ 
tiometers  for  analog  computers  as  well  as  to  high- 
quality  oscilloscopes  and  other  laboratory  electronic 
instruments.  On  the  other  hand,  the  demand  for 
commercial  equipment  has  led  two  firms  to  start 
manufacturing  germanium  diodes  and  transistors. 
Others  are  achieving  noteworthy  production  of  vac¬ 
uum,  gas  and  cold-cathcde  electronic  tubes,  tv  picture 
tubes,  magnetrons,  klystrons  and  x-ray  tubes. 


AUTOMATIC  CONTROLS— Automatic  controls 
make  up  a  large  part  of  the  activity  in  electronics. 
This  is  noted  chiefly  in  collaboration  between  manu¬ 
facturers  of  machines,  or  of  manufacturing  plants, 
and  electronic  control-equipment  designers.  In  all 
sectors  of  industry,  electronic  firms  contribute  in 
varying  measure  to  solve  speed,  voltage,  current,  fre¬ 
quency,  power,  positioning,  axes  synchronizing,  gage 
coordination,  sequential  programming,  counting,  and 
data  processing  problems. 

A  firm  has  been  formed  with  the  exclusive  aim  of 
electronics  research  and  development.  It  is  engaged 
in  development  of  controls  for  large  rolling  mills  and 
paper  mills,  computer  .servomechanisms,  power-plant 
combustion  controls  and  operational  amplifiers,  data- 
processing  computers  and  static-power  converters, 
large  alternator  voltage-regulators  and  machine-tool 
positioning,  telecommunications  for  utility  networks 
and  many  other  things. 

MAGNETICS  AND  SERVOMECHANISMS— There 
is  great  vitality  among  small  manufacturers  of  mag¬ 
netic-amplifier  motor  controls  who  base  their  busi¬ 
ness  more  on  low-cost  production  of  a  few  types  of 
widely  used  equipment  than  on  versatility  of  applica¬ 
tions.  One  firm  lives  on  the  construction  of  special- 
application,  high-quality  electronic  servomechanisms 
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and  the  building  of  highly  specialized  metadynes. 

Iron  and  steel  plants  requiring  perfected  speed, 
drawing  and  thickness  controls  often  use  mercury- 
vapor  rectifiers.  Printing  and  paper  mills,  where 
analogous  problems  of  synchronization,  of  continuous 
regulated-speed  operations,  constant-draw  rolling  and 
unrolling,  controlled  quick  stops  and  starts  have  for 
several  years  favored  electronic  solutions  (initially 
thyratrons)  today  mainly  use  magnetic  amplifiers 
with  transistor  pilot  stages.  There  are  new  longi¬ 
tudinal  register  controls  for  rotogravure,  with  ex¬ 
tremely  accurate  electronic  synchronization  of  the 
sections,  operations  and  programmers  for  magnetic- 
drum  paper  cutting  machines  that  memorize  variable 
programs  and  control  the  automatic  cutting  cycle. 
These  are  also  useful  in  operation  of  speed  boxing 
machines,  box  counters,  plastic-bag  cutting  controls, 
and  in  cable  and  rubber  production  where  power, 
drawing  and  speed-control  problems  still  exist,  espe¬ 
cially  in  rolling  and  unrolling. 

Frequent  use  of  variable-speed  magnetic  amplifiers 
or  program  controls  is  in  the  textile  industry,  espe¬ 
cially  in  ring  spinners  and  in  hosiery  looms  and  warp¬ 
ing  machines.  These  are  low  cost  solutions,  except 
for  large  man-made  fiber  production  plants,  where, 
next  to  warp  or  yam-regularity  electronic  controls, 
there  are  interdependent  operation  sequence  devices. 

In  the  chemical,  cement,  and  glass  industry  auto¬ 
matic  controls  have  been  added  to  electronic  speed 
regulators  in  the  control  of  electrolytic  bath  currents, 
heat-exchanger  power,  electric  furnace  temperatures, 
glass-mixture  composition,  plate  thicknesses.  In  elec¬ 
tric-energy  production  and  distribution,  next  to  al¬ 
ternator-voltage  control,  the  electronics  industry  has 
helped  solve  auxiliary  problems  such  as  stabilized- 
frequency  generators,  telecommunications  and  tele¬ 
metry.  On  ships  there  are  many  magnetic-amplifier 
voltage  controls.  In  port  there  is  the  magnetic  con¬ 
trol  of  lifting  equipment. 

INSTRUMENTS — The  production  of  electronic  in¬ 
struments  not  strictly  connected  with  automatic 
control  has  many  voids,  but  does  offer  high-quality 
instruments.  For  example,  still  non-existent  are 
professional  cathode-ray  oscilloscopes,  variable-fre¬ 
quency  oscillators,  electronic  voltmeters,  while  of 
noteworthy  quality,  are  nucleonic  measuring  instru¬ 
ments  such  as  radioactivity  meters,  impulse  ana¬ 
lyzers,  meters  for  very  short  time  intervals.  There 
are  also  limited  examples  of  pioneer  production  of 
microwave  measuring  instruments. 

There  is  good  local  production  of  pH  meters,  con¬ 
ductivity  meters,  temperature  recorders,  electric-field 
meters,  strain-gage  elastic  stress  recorders,  electro¬ 
acoustic  meters,  stress  meters,  zero  amplifiers  for 
dimension  recorders  of  grinder  parts,  photoelectric 
devices  for  various  uses.  Italian  companies  also  make 
medical  x-ray  equipment  and  heavy  industrial  gear 
such  as  resistance  welders  and  induction  heating 
equipment. 

COMMUNICATIONS — That  part  of  the  electronics 
industry'  that  designs  and  builds  telephone  exchanges. 


carrier-frequency  equipment,  radio  links,  telemeters 
and  remote  controls  is  fairly  mature  and  self-suffi¬ 
cient.  Technically,  it  appears  to  be  about  at  the  same 
level  as  other  advanced  countries,  but  there  is  less 
basic  research.  There  is  conspicuous  national  pro¬ 
duction  of  specific  telephone-equipment  components 
such  as  relays  and  selectors. 

Very  active  is  the  production  of  radio  and  tv,  in¬ 
cluding  transmitting  equipment  manufactured  by  at 
least  three  large  firms  for  the  Italian  Radio  and 
Television  State  Network,  for  the  Navy  and  other 
military  uses,  and  for  industrial  applications.  The 
production  of  picture  tubes  has  been  very  active. 

There  is  also  the  beginning  of  production  of  sound- 
reproduction  equipment  including  high  fidelity. 

COMPUTERS — A  few  years  ago,  a  university  de¬ 
signed  and  built  an  electronic  computer  with  an  ex¬ 
tremely  large  memory  capacity.  Now  the  digital 
technique  has  just  left  the  laboratories  and  gone  into 
industrial  production. 

The  presentation  of  a  numerical  electronic  com¬ 
puter  for  use  in  banking,  mathematical  and  logical 
operations  by  a  large  manufacturer  of  office  machin¬ 
ery  is  of  this  year.  Input  is  on  punched  tape,  card 
or  magnetic  tape;  output  is  on  punched  tape,  card, 
magnetic  tape  or  teletype.  The  computer  has  a  fer¬ 
rite-core  memory  in  units  from  1  to  8  capable  of 
120,000  bits  each,  with  lO/^tsec  access  time,  lO/jisec 
time  for  elementary  logical  operation.  The  computer 
also  has  up  to  20  tape  memories  with  total  capacity  of 
180,000,000  characters,  reading  and  recording  speed 
of  35,000  character  sec  and  magnetic  drums  each 
with  120,000  characters  and  10  '>isec  access  time. 

MILITARY — Fire-control-room  analog  computers, 
which  today  at  least  five  firms  manufacture  in  vari¬ 
ous  forms,  are  technically  up  to  date.  Also  quite 
modern  is  firing  radar,  missile  telemetry  equipment, 
countermeasures,  two-way  aircraft  transmitters, 
ultrasonic  equipment. 

TEACHING  AND  RESEARCH— Credit  must  be 
given  to  state  institutions  for  their  considerable  con¬ 
tribution  to  the  foundation  of  research  centers, 
especially  in  nuclear  electronics.  There  are  today 
electronics  and  servomechanism  sections  in  at  least 
four  nuclear  research  centers  as  well  as  in  many 
universities,  in  electrotechnical  and  telecommunica¬ 
tion  institutes  and  microwave  research  centers. 
Moreover,  the  polytechnics  and  universities,  despite 
relatively  unelastic  academic  programs,  are  giving 
courses  in  electronics,  computers,  automatic  controls, 
and  microwaves. 

Different  but  equally  important  is  the  operation 
of  the  electronic  centers  of  a  few  large  private  com¬ 
panies  striving  to  improve  their  production  with  the 
introduction  of  electronic  control  equipment  and  of 
numerical  computers  for  bookkeeping  operations,  and 
studying  at  times  independently  their  most  complex 
technical  problems  with  the  aid  of  analog  computers. 

In  general,  the  Italian  electronics  industry  today 
appears  to  be  technically  ver>'  much  alive. 
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Free  magnetic  rings  in  plasma  may  solve  thermonuclear-energy 
problem,  computers  announce  subway-train  destinations, 
transistorized  telephones  talk  loud  and  a  traveling-wave 
maser  is  under  construction 


By  BERTH  AGDUR 

Professor,  Royal  Institute  of  Technology,  Stockholm 


Investigations  of  gas  discharge  plasmas,  with  the 
aim  of  generating  thermonuclear  energy,  are  being 
carried  out  at  the  Royal  Institute  of  Technology  and 
at  the  University  in  Uppsala. 

One  experiment  is  intended  to  produce  free  plasma 
rings.  A  200  ^f,  5-8  kv  capacitor  bank  is  discharged 
in  0.03-3  dry  hydrogen  between  coaxial  electrodes, 
forming  a  plasma  gun.  A  ring  of  plasma  is  formed, 
and  accelerated  by  electrodynamic  force  towards  the 
muzzle  of  the  gun.  There  it  encounters  a  static  mag¬ 
netic  field  directed  radially  between  the  electrodes. 
A  circulating  current  is  induced  in  the  plasma  and  it 
leaves  the  gun  as  a  free  magnetized  ring.  The  ring 
moves  in  a  drift  tube  of  glass,  where  it  is  studied  by 
means  of  Kerr-cell  photography  and  by  magnetic 
measurements. 

The  circuit  current  represents  a  rapidly  damped 
oscillation,  passing  through  zero  13  fis  after  ignition 
of  the  discharge.  The  magnetic  flux  connected  with 
the  ring  increases  to  a  maximum,  which  often  ap¬ 
pears  when  the  circuit  current  passes  zero,  and  then 
decays  approximately  exponentially.  When  circuit 
current  passes  zero  the  flux  curve  is  smooth  and  the 
direction  of  the  flux  does  not  change.  This  indicates 
that  a  current  continues  to  circulate  in  the  plasma 
independent  of  the  circuit  current  for  about  40  /i.s. 

Recent  developments  in  the  field  of  high-voltage  dc 
transmission  at  ASEA,  representing  the  electric 
power  industry,  include  design  and  construction  of 
mercury-arc  valves  for  160  mw  cross-channel  trans¬ 
mission  between  England  and  France  by  cable.  Con¬ 
ductors  are  at  ±100  kv  with  respect  to  ground.  In¬ 
auguration  of  the  .service  is  scheduled  for  1961.  Six 
tubes  handle  800  amp  at  100  kv  on  the  dc  side.  Com¬ 
pared  with  those  in  the  high-voltage  dc  transmission 
system  comissioned  in  1954  between  the  Swedish 
mainland  and  the  island  of  Gotland,  these  new  tubes 
provide  an  eightfold  increase  in  power-handling  ca¬ 
pacity. 


ASEA  is  also  studying  ac  arc  discharges  at  cur¬ 
rents  of  the  order  of  200,000  amp.  Such  arc  discharg¬ 
ers  are  used  in  high-voltage  switches.  Investigations 
are  made  of  conditions  for  rapid  deionization  of  the 
arc  and  of  fast  build-up  of  dielectric  strength  in  the 
discharge  region  after  the  arc  is  extinguished. 

COMPUTERS  AND  DATA-PROCESSING— Typical 
companies  working  in  the  computer  and  data-proc- 
essing  field  include  AB  Atvidaberg,  SAAB  Aircraft, 
Bo  Nyman,  Philips  Teleindustri,  Standard  Radio 
and  Telephone  and  LKB-Produkter.  There  are  also 
many  smaller  companies  working  on  data-processing 
systems  for  civil  and  military  applications. 

One  interesting  example  of  development  work  in 
this  area  is  a  type  of  random-access  memory  sys¬ 
tem,  the  so-called  “Carousel”.  Data  are  recorded  on 
short  pieces  of  magnetic  tape  which  are  wound 
around  64  separate  spools.  These  spools  are  arranged 
in  two  concentric  rows  on  a  large  wheel  rotating  on 
a  horizontal  axis.  Each  spool  can  also  rotate  around 
its  own  axis.  Both  the  spools  and  the  carousel  can 
easily  be  removed,  which  means  that  data  can  quickly 
be  exchanged  by  changing  the  information-carrying 
medium  as  in  a  conventional  magnetic  tape  unit. 

Selection  i|>  performed  in  three  steps.  First  a  par¬ 
ticular  carousel  is  selected;  each  carousel  unit  has 
a  storage  capacity  of  about  three  million  alpha 
numeric  characters.  Then  a  particular  spool  is 
selected  by  turning  the  carousel  until  the  desired 
spool  is  directly  below  the  center  of  the  carousel, 
which  is  then  stopped.  The  carou.sel  can  rotate  left 
or  right  in  order  to  achieve  the  shortest  possible  ac¬ 
cess  time.  The  free  end  of  each  tape  is  equipped  with  a 
small  weight,  which  guides  the  tape  to  a  magnetic 
head  and  a  drive  capstan  located  below  the  carousel. 
A  roller  presses  the  tape  against  the  capstan  and  the 
tape  unreels  downwards  and  is  accumulated  in  a 
tank.  The  third  step  in  the  selection  process  is  per- 
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formed  during  the  read-write  operation,  while  the 
tape  is  passing  the  magnetic  head,  and  at  this  time 
specified  blocks  of  information  can  be  selected. 

Average  access  time  is  1.9  seconds.  Rewind  starts 
automatically  after  each  read  or  write  operation. 
Each  spool  houses  about  8.5  meters  of  tape.,  The 
speed  of  the  tape  is  five  meters  per  second.  There 
are  eight  channels,  one  of  which  is  used  for  check¬ 
ing.  The  magnetic  head  uses  ferrite  cores  and  there 
is  a  constant  air  gap  between  the  head  and  the  sur¬ 
face  of  the  tape.  “Drop  outs,”  one  of  the  most  seri¬ 
ous  problems  encountered  in  connection  with  digital 
magnetic-tape  recording,  have  been  virtually  elimi¬ 
nated. 

Bo  Nyman  is  manufacturing  a  data  machine, 
Wegematic  1000,  which  is  a  development  of  the 
earlier  Alvac  III  E.  This  is  a  binary-series  machine 
with  magnetic-drum  memory. 

Commercial  developments  are  under  way  at  SAAB 
on  digital  computers,  analog  computers  and  numeri¬ 
cally  controlled  machine  tools.  One  example  is  the 
BT9  toss-bomb  sight.  The  American  M2  bombing 
system  is  derived  from  the  BT9  system. 

LKB  has  designed  an  automatic  system  to  record 
the  positions  and  movements  of  railway  cars.  On  an 
axlebox  of  each  car  there  is  a  soft  iron  plate  with  a 
shape  that  corresponds  to  the  number  of  the  car  in 
a  binary  .system.  Along  the  railway  line  are  placed 
coil  systems  which  can  read  the  number  plates  when 
the  train  passes  by,  .and  feed  the  information  to  a 
memory.  In  one  of  the  systems  the  movement  of 
7,000  cars  can  be  recorded.  A  similar  system  is  being 
developed  for  automatic  destination-announcements 
in  the  subway  in  Stockholm. 

Standard  Radio  and  Telephone  has  developed  a 
sy.stem  for  the  Swedish  Air  Force.  Data  from  radar 
stations  are  distributed  to  remote  ppi  equipment. 
Presentation  is  performed  with  symbols,  symbol 
numbers  and  vector  lines  introduced  by  the  inter- 
scan  method.  Data  handling  and  storing  is  per¬ 
formed  in  digital  equipment  using  transistors  and 
diode  logic,  with  ferrite-core  storage.  The  output 
from  the  digital  equipment  is  in  binary-decimal  form 
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FIG.  4— Hydregan-iin*  •mittion  from  a  portion  of  our  galaxy, 
obtained  by  a  radio  toUtcopo  operating  on  21  cm 


for  in-line  direct-view  presentation  and  binary-ana- 
log  for  ppi  presentation.  Ppi  circuits  for  video, 
sync,  waveform  generation  and  antenna  rotation 
modulation  are  centralized  and  distributed  to  the 
number  of  ppi’s  required. 

TELECOMMUNICATION  AND  SPEECH  RE¬ 
SEARCH — Like  most  other  companies  in  the  tele¬ 
communications  field,  Telefonaktiebolaget  L.  M. 
Ericsson  is  conducting  development  work  aimed  at 
utilizing  electronics  in  telephone  exchangers,  tele¬ 
phone  instruments  and  transmission  circuits  as  well 
as  for  military  purposes.  One  line  of  development 
is  an  all-electronic  telephone  system  working  on  the 
time-multiplex  principle.  This  work  is  being  pursued 
in  collaboration  with  the  Swedish  Board  of  Tele¬ 
communications. 

Electronics  is  gaining  ground  in  the  field  of  tele¬ 
phone  instruments  as  well.  A  transistorized  tele¬ 
phone,  with  amplified  reception,  has  recently  been 
marketed. 

Fundamental  studies  of  the  acoustic  nature  of 
speech  and  of  speech  production  and  speech  percep¬ 
tion,  and  new  methods  of  speech  transmission,  are 
being  carried  out  at  the  Speech  Transmission  Labora¬ 
tory.  This  Laboratory  is  attached  to  the  Division 
of  Telegraphy-Telephony  of  RIT.  The  electronic  in¬ 
strumentation  used  for  the  research  includes  unique 
designs  of  spectrographs  for  continuous  short-time 
frequency  analysis.  New  methods  of  oscillographic 
data-recording  and  instrumentation  for  production 
of  synthetic  speech  have  been  developed.  Analysis 
and  synthesis  techniques  have  applications  for  re¬ 
ducing  the  bandwidth  in  speech-transmission  links 
and  in  speech  storage  and  retrieval  systems.  Tech¬ 
niques  for  machine  recognition  of  spoken  units  and 
of  synthetic  speech  production  have  applications  in 
man-machine  and  machine-man  communication 
systems. 

SEMICONDUCTOR  ELECTRONICS— Fundamental 
research  connected  with  the  semiconductor  field  is 
carried  out  at  several  university  laboratories. 

At  the  Institute  of  Semiconductor  Research  prob¬ 
lems  concerning  crystallization  and  treatment  of 
semiconductor  materials  such  as  silicon,  germanium, 
Ill-V-alloys  and  silicon  carbide  are  being  studied. 
They  also  develop  devices  for  industry,  such  as  recti¬ 
fying  systems  made  by  diffusion  processes,  controlled 
rectifiers  and  pnpn-switches. 

Ericsson  is  developing  transistors  to  satisfy  de¬ 
mand  for  low  failure  rate  and  long  life,  15  to  50 
years.  They  have,  with  some  success,  used  inten¬ 
sive  temperature  cycling  before  testing. 

Work  at  RIT  is  partly  devoted  to  studies  of  tem¬ 
perature,  stability  and  noise  properties  of  semicon¬ 
ductor  circuits.  There  has  been  some  progress  in 
development  of  methods  for  analyzing  and  synthesiz¬ 
ing  pn-transitions. 

COMPONENTS  AND  INSTRU.MENTS— To  meet 
the  demand  for  extended  life  on  electron  tubes. 
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Ericsson  uses  passive  nickel  cathodes.  At  a  silicon 
content  under  0.01-0.02  percent  it  seems  that  the  in¬ 
terface  problem  can  be  almost  completely  solved 
even  for  high-transconductance  tubes.  Low-noise 
application  of  electron  tubes  might  be  mastered  by 
means  of  a  refined-grid  technique  including  use  of 
0.005-mm  wire.  In  experimental  tubes  grid  wires  of 
0.003  mm  diameter  have  been  used. 

At  Chalmers  University  of  Technology  low-noise 
amplifiers,  especially  for  radio  astronomy  applica¬ 
tions,  are  being  developed.  A  three-level  solid-state 
maser  is  in  operation  and  a  traveling-wave  maser  is 
under  construction. 

At  the  Research  Institute  of  the  National  Defence 
in  Sweden  0-type  carcinotrons  with  bifilar  helices 
giving  wide  electronic  tuning  ranges,  and  parametric 
traveling-wave  amplifiers  are  being  developed.  They 
are  also  working  on  ferrite  components  and  have 
developed  one-way  attenuators  covering  the  whole 
bandwidth  of  a  conventional  waveguide. 

Sivers  Laboratories  have  precision  swr  meters 
with  a  residual  standing-wave  ratio  of  less  than 
1.005;  they  may  be  driven  by  a  motor  for  automatic 
recording.  The  meters  allow  direct  reading  of  fre¬ 
quency  on  a  counter  and  have  an  accuracy  better 
than  0.1  percent. 

W.WE  PROPAGATION — Studies  in  the  field  of 
wave  propagation  are  being  carried  out  at  a  num¬ 
ber  of  places.  Chalmers  University  of  Technology’s 
wave  propagation  observatory  is  equipped  with  five 
radio  telescopes,  average  diameter  25  ft,  a  meteor. 


solar  and  satellite-tracking  interferometer.  Fig.  4 
shows  a  Doppler-shifted  21-cm  emission  from  three 
spiral  arms  of  our  galaxy. 

At  RIND  intensive  studies  are  being  made  of  the 
mechanism  of  tropospheric  scattering.  Another  pro¬ 
gram  includes  continuous  measurements  of  iono¬ 
spheric  conditions.  The  Institute  has  developed  an 
aurora  all-sky  camera.  Also  being  studied  is  the 
effect  that  electrical  properties  and  topography  of 
the  ground  have  on  wave  propagation  in  the  vhf  and 
uhf  regions. 

Studies  of  microwave  propagation  in  electron 
beams  are  carried  out  both  at  CUT  and  at  RIT.  The 
latter  is  considering  the  possibility  of  amplifying 
microwaves  by  sending  electron  beams  through  a 
plasma,  and  some  experimental  amplifiers  have  been 
built  on  that  principle. 

MEDICAL  ELECTRONICS— Work  done  at  Karo- 
linska  Institute  is  one  interesting  example  of  devel¬ 
opments  for  medical  applications.  Several  types  of 
“radio  pills’’  for  telemetering  physiological  data 
from  body  cavities  in  animals  and  humans  have  been 
developed.  These  miniature  radiosondes  are  used  to 
telemeter  gastrointestinal  pressure  waves,  pH,  tem¬ 
perature,  enzyme  activity  and  oxygen-tension  values. 

The  lifetime  of  batteries  powering  the  transmitters 
varies  between  a  few  days  and  five  months.  The 
smallest  sonde  for  telemetering  pressure  has  a  vol¬ 
ume  of  0.9  cm*  and  a  lifetime  of  four  days.  The 
pills  are  usually  unnoticeable  to  the  patient,  and  thus 
permit  investigations  under  almost  normal  conditions. 


suiinERinno 

U.  S.  cooperation  important,  but  local  institutions  are 
carrying  out  important  research  in  masers, 
short-time  effects  in  stimulable  phosphors.  Teleprinter 
systems  being  transistorized,  pulse-code  modulation 
popular  for  communications 


Switzerland  has  had  a  highly  developed  electric 
By  JAKOB  BAUER  power  industry  for  many  years.  Its  electronic  in- 

vice  Director  for  Electronics,  Hasier,  Ltd.,  Bern  dustry  got  started  really  during  World  War  II,  when 

several  Swiss  companies  became  interested  and  in¬ 
vested  in  development  and  re.search. 

US  CONTRIBUTION— Three  U.S.  organizations 
have  established  laboratories  for  carrying  out  re¬ 
search  in  the  field  of  electronics.  They  retain  local 
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professors  as  consultants,  and  some  of  their  members 
teach  at  the  universities. 

Battelie  Memorial  Institute  started  work  in  Geneva 
in  1952.  Initially,  the  program  was  limited  to  investi¬ 
gation  of  basic  properties  of  semiconductors.  The 
scope  was  then  expanded  to  include  semiconductor 
devices  and  circuits.  The  present  program  includes 
logic  and  memory  circuits  with  transistors  and  mag¬ 
netic  cores,  digital  control  circuits  and  fundamental 
studies  of  electric  motor  design  and  control. 

Laboratories  RCA,  Zurich,  was  established  in  1955. 
Here,  an  international  group  of  scientists  is  working 
in  the  solid-state  field,  studying  synthesis  and  prop¬ 
erties  of  insulators  and  semiconductors.  In  addi¬ 
tion,  an  Industry  Service  Laboratory  is  maintained 
to  provide  engineering  assistance  to  European  manu¬ 
facturers,  particularly  in  the  field  of  tv  and  radio 
receivers. 

IBM  Research,  Zurich,  is  focussed  on  exploration 
of  speed  obtainable  through  solid-state  materials. 
The  objective  is  to  increase  the  capabilities  of  data- 
processing  machines.  Thin  magnetic  films  are  also 
the  subject  of  investigation;  a  physics  group  is  study¬ 
ing  the  basic  physical  properties  underlying  ferro¬ 
magnetism.  Very  high  speed  measuring  techniques 
have  been  developed,  such  as  a  sampling  oscilloscope 
with  submillimicrosecond  rise  time,  and  an  appa¬ 
ratus  to  measure  magnetic-film  switching  in  this 
range.  The  same  techniques  are  being  used  for  inves¬ 
tigating  short-time  effects  in  stimulable  phosphors. 

EDUCATIONAL  INSTITUTIONS— Swiss  Federal 
Institute  of  Technology  has  six  institutes  whose  re¬ 
search  program  includes  electronics.  A.  P.  Speiser 
of  IBM  teaches  here.  The  Institute  of  Physics,  un¬ 
der  G.  Busch,  is  carrying  out  fundamental  research 
on  semiconductors,  and  the  Institute  of  Technical 
Physics,  under  E,  Baumann,  is  doing  significant 
work  on  semiconductor  materials,  electronic  circuitry 
and  television.  Eidophor  large-screen  tv  is  the  result 
of  fundamental  research  carried  out  by  the  former 
head  of  the  institute.  Professor  Fischer. 

The  Institute  of  General  Electrical  Engineering 


FIG.  5— Halt-«fFect  mixer  circuit.  Antenna  signal  fed  via  tank  and 
capacitor  1  to  probe  through  contocti  2  and  3.  Local  oscillator 
signal  fed  to  4  and  5,  Output  taken  from  contacts  6  and  7, 
filtered  and  amplified  and  demodulated.  Power  rectifier  supplies 
d-c  energising  probe  through  filter  and  choke 


has  focussed  its  research  on  automatic-control  sys¬ 
tems.  Eduard  Gerecke,  head  of  the  institute,  is 
treasurer  of  the  International  Federation  for  Auto¬ 
matic  Control.  Under  M.  J.  O.  Strutt  of  the  Insti¬ 
tute  for  Advanced  Electrical  Engineering,  work  is 
being  carried  out  on  instrumentation.  Hall-effect 
wattmeters  and  flux-density  meters  are  examples. 
There  is  also  study  of  such  things  as  stabilization 
and  operating  life  of  transistors.  A  particularly  in¬ 
teresting  application  is  the  Hall-effect  mixer  for 
broadcast  receivers  shown  in  Fig.  5. 

The  Institute  of  High-Frequency  Engineering, 
under  Franz  Tank,  a  former  vice-president  of  the 
Institute  of  Radio  Engineers,  is  concentrating  on 
microwaves.  The  major  part  of  this  program  is  de¬ 
voted  to  instrumentation  and  radar  applications.  The 
Institute  of  Telecommunications  has  a  varied  re¬ 
search  program,  in  keeping  with  the  broad  interests 
of  its  head,  Heinrich  Weber.  Several  projects  have 
instrumentation  applications;  there  is  analyzing 
equipment  for  investigating  speech  defects,  equip¬ 
ment  for  analyzing  teleprinter  signals  and  a  transis¬ 
torized  quartz  clock  with  time  recording  and  calibra¬ 
tion  facilities  for  field  use  in  goedesy. 

At  the  University  of  Basle,  E.  Baldinger’s  Insti¬ 
tute  of  Applied  Physics  is  carrying  out  work  on  fast- 
pulse  transistor  circuitry  and  applications  to  nuclear 
instrumentation. 

At  the  University  of  Neuchatel  and  the  Swiss  Re¬ 
search  Laboratory  for  Time-keeping  Devices  much 
significant  work  is  being  carried  out  under  the  super¬ 
vision  of  J.  Rossel  on  electronic  instrumentation  and 
masers  for  time-keeping  purposes.  These  labora¬ 
tories  developed  the  first  maser  to  operate  over  a 
long  period  of  time. 

At  the  Institute  of  Technology  of  the  University 
of  Lausanne  work  is  being  carried  out  on  electronic 
circuitry  under  R.  Dessoulavy. 

COMPONENTS — Two  large  firms  are  engaged  in 
the  manufacture  of  electron  tubes,  Brown  Boveri 
and  Hasler.  Manufacturing  and  research  programs 
are  concentrated  on  transmitting  tubes  and  special 
devices  for  microwave  and  control  purposes. 

Much  development  work  is  going  on  on  capacitors, 
particularly  of  mica  and  polystyrol  type,  by  Le- 
clanche,  Condensateurs  Fribourg,  Standard  Tele¬ 
phone  and  Radio. 

Fundamental  research  work  on  new  insulating  ma¬ 
terials  is  being  carried  out  by  CIBA,  the  chemical 
industry  group  in  Basle,  and  by  Micafil  and  Oerlikon 
and  associated  wire  and  cable-insulation  companies 
such  as  Isola-Werke  Breitenbach. 

Several  plants  and  pilot  plants  have  been  set  up 
for  manufacturing  semiconductor  devices,  including 
Ebauches  in  Neuchatel  and  Philips  in  Zurich.  As 
germanium  and  silicon  are  already  well  known,  pres¬ 
ent  research  is  concentrated  on  semiconducting  in- 
termetallic  compounds.  From  theoretical  investiga¬ 
tions  it  seems  that  the  most  interesting  of  these 
materials  will  be  Ag  Se  and  Cut-Se. 

RADIO  AND  TELEVISION— Work  is  being  done 
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FIG.  6— logic  switching  of  transistor  and  diode  system,  (a)  Inverter  "not"  circuit,  (b)  "and."  (c)  "ar."  (d)  "or"  and  "not" 


on  uhf  variometers  by  Sondyna  AG  of  Zurich  and 
Autophon  AG  of  Solothurn. 

SWITCHING  TELEPRINTERS— A  major  applica¬ 
tion  of  transistor  circuitry  is  in  switching  systems. 
Fig.  6  shows  transistorized  logical  circuits  applied 
to  a  fully  transistorized  ARQ  sy.stem  for  teleprinter 
service  on  radio  links.  In  addition  to  the.se  circuits 
using  direct-coupled  transi.stor  and  diode  units,  the 
parametron  is  being  studied. 

New  electronic  switching  circuits  enable  size  of 
equipment  to  be  reduced  one  half,  power  consumption 
one  fourth.  One  sy.stem  uses  the  Van  Uuuren  error- 
detection  principle  with  a  3-out-of-7  code,  error  cor¬ 
rection  being  achieved  by  a  4  or  8-character  repeti¬ 
tion  cycle.  Error  detection  is  performed  by  the  code 
converter  itself.  Called  the  Electronic  TOR,  this 
.system  provides  four  channels  by  means  of  time  mul¬ 
tiplexing,  It  contains  about  1,300  transistors,  3,000 
diodes,  11,000  resistors  and  160  capacitors  and  is 
designed  for  extreme  operating  conditions.  Reliable 
operation  is  maintained  even  when  supply  voltages 
vary  by  ±50  percent,  transistor  alphas  decrease  to 
50  percent  of  nominal  value,  and  cut-off  collector- 
currents  increase  by  a  factor  of  three. 

Further  work  is  being  carried  out  to  eliminate  all 
mechanical  elements  in  the  whole  teleprinter  sy.stem. 

TELEPHONE — Advanced  work  is  in  progress  in 
the  domain  of  electronic  switching  techniques  for  the 
development  of  an  all-electronic  automatic  telephone 
exchange.  In  the  meantime,  semi-electronic  systems 
are  being  investigated.  These  are  mechanical  switch¬ 
ing  systems  combined  with  electronic  central  control 
circuits.  The  central  control  circuit  consists  of  two 
main  parts,  a  memory  and  a  decision-making  unit. 
In  the  memory,  information  describing  the  charac¬ 
teristics  of  the  calling  and  the  called  subscriber  are 
stored.  In  addition,  it  contains  all  programs  needed 
to  control  the  decision-making  unit.  Changes  or  addi¬ 
tional  specifications  can  be  easily  effected  by  writing 
a  new  program  into  the  memory.  Several  million  bits 
have  to  be  stored  and  access  time  has  to  be  a  frac¬ 
tion  of  a  microsecond.  Memories  using  ferrite  or 


permalloy  cores  are  well  suited  for  this  purpose. 

An  obvious  result  of  the  continuously  increasing 
demand  for  high-quality  long-distance  telephone 
channels  at  reasonable  cost  is  the  use  of  higher  and 
higher  frequencies.  This  applies  not  only  to  radio 
links  but  also  to  cable  circuits.  The  next  step  in 
coaxial-cable  carrier  technique  will  be  the  extension 
of  the  pre.sent  6-mc  bandwidth  to  12  me.  This  future 
.system  will  provide  2,700  telephone  channels,  or  1 
tv  channel  plus  1,200  telephone  channels,  as  com¬ 
pared  to  the  present  1,260  telephone  channels  or  one 
625-line  tv  channel.  Semiconductor  elements  are  be¬ 
ing  increasingly  employed  in  channel,  group  and 
line  equipment. 

In  radio  links,  work  has  been  started  on  microwave 
systems  in  the  4  to  8,000-mc  range.  Pulse-code-modu- 
lated  transmission  systems  are  being  particularly 
studied.  It  .seems  that  such  systems  could  be  com¬ 
petitive  with  ordinary  frequency-sharing  .systems  for 
short  distances. 

Several  firms  have  recently  developed  paging  sys¬ 
tems;  Hasler,  Autophon,  Albisw’erk.  One  system  uses 
pulse-code  modulation  for  selecting  the  required  re¬ 
ceiver  and  the  spacing  between  the  pulses  is  varied, 
another  uses  a  two-frequency  code. 

OTHER  APPLICATIONS — Research  work  is  being 
carried  out  on  transistorized  control  and  remote- 
control  systems  for  power  plants,  railways,  pipelines. 
A  laboratory  model  of  one  such  system  uses  frequency 
shift.  Frequency  shift  and  bandwidth  of  the  trans¬ 
mitting  channel  are  adjusted  to  the  control  speed. 

A  report  on  electronic  research  would  not  be  com¬ 
plete  without  mentioning  the  development  of  elec¬ 
tronic  wristwatches  and  clocks.  Significant  work  is 
being  carried  out  by  several  laboratories. 

Earlier  work  enabled  the  replacement  of  the  watch 
spring  by  a  miniature  battery.  The  problem  now  is 
to  design  an  electronic  device  to  replace  the  watch 
escapement.  This  has  not  been  solved  for  the  wrist 
watch  but  much  promising  work  is  being  done  on 
quartz-controlled  clocks,  which  might  lead  to  a  small 
model  for  office  and  home  use.  Advantage :  the  clock 
would  run  accurately  to  the  minute  for  over  a  year. 
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Low  and  high-temperature  research  receiving 
much  attention,  epileptic  brain  waves 
remotely  studied.  New  ferrites  may  lead  to 

GAMZON 

higher-fidelity  loudspeakers  and 
industry  is  on  the  threshold  of  television 
and  industrial  applications 


By  R.  GAMZON 

Acting  Head,  Department  of  Hltotronies, 

The  Welzmann  Institute  of  Science.  Rehovot 


Research  may  be  broken  into  two  categories,  basic 
and  applied.  However,  it  is  difficult  to  say  if  some 
of  what  we  call  basic  electronics  research  is  not  in 
reality  research  in  solid-state  physics. 

SEMICONDUCTORS — In  the  Department  of  Ex¬ 
perimental  Physics  of  Hebrew  University,  basic  re¬ 
search  is  carried  out  on  the  electrical  properties  of 
semiconductor  surfaces  under  the  direction  of  A. 
Many.  The  study  is  concerned  mainly  with  the  in¬ 
vestigation  of  the  parameters  describing  the  fast 
states  present  in  semiconductor  surfaces  and  is  of 
fundamental  importance  in  transistor  problems.  This 
research  has  been  extended  to  cover  the  range  of  low 
temperatures.  In  addition,  measurements  have  been 
made  on  the  recusation  of  carrier  mobility  due  to 
surface  scattering.  The  properties  of  cadmium  sul¬ 
fide  are  also  being  investigated  at  high  temperatures. 

FERROMAGNETISM — A  team  has  been  working 
on  ferromagnetism  at  Weizmann  under  the  direction 
of  E.  H.  Frei.  Materials  are  known  to  be  divided 
into  homogeneously  magnetized  domains.  However, 
in  1945  W.  F.  Brown,  Jr.,  of  the  University  of  Min¬ 
nesota  proved  that  once  a  perfect  ferromagnetic 
ellipsoid  is  magnetized  to  saturation  the  energy  bar¬ 
rier  to  change  this  state  of  saturation  is  so  high 
that  no  domains  should  be  observed  under  normal 
laboratory  conditions.  One  of  the  main  results  of 
this  discrepancy  between  theory  and  experiment, 
known  as  Brown’s  paradox,  is  that  the  experimental 
coercive  force  is  usually  two  or  three  orders  of  mag¬ 
nitude  lower  than  the  theoretical  one. 

In  1958  DeBlois  measured  a  coercive  force  ap¬ 
proaching  the  theoretical  value  in  quite  perfect  iron 
whiskers  under  idealized  conditions.  This  suggests 
that  the  paradox  can  be  resolved  if  materials  are 
made  as  perfect  as  required  by  this  theory  or  if  the 
theory  can  be  modified  to  include  practical  materials 


with  their  crystal  imperfections  and  non-ellipsoidal 
shapes.  The  group  in  Rehovot  is  working  to  resolve 
the  paradox.  The  experimental  part  of  this  work  con¬ 
sists  of  growing  single  crystals  of  magnetic  mate¬ 
rials.  In  the  theoretical  work  some  local  lower¬ 
ing  of  magnetocrystalline  anisotropy  has  been 
observed  in  simple  models. 

A  team  has  been  working  on  a  new  type  of  ferrite 
obtained  by  anion  substitution  in  the  known  barium 
ferrite.  Theoretically,  such  ferrites  should  have  a 
better  BH„„  product. 

The  properties  of  Neodynium-Yttrium  garnets  are 
also  being  investigated. 

NUCLEAR  ELECTRONICS— Within  the  next  few 
years  mo.st  instruments  used  in  nuclear  physics  will 
be  transistorized.  This  will  include  scalers,  linear 
pulse  amplifiers  and  pulse-height  analyzers.  Some 
transistor  circuits,  such  as  linear  gates  and  coin¬ 
cidence  circuits,  have  already  been  constructed  and 
used  and  have  proved  very  satisfactory. 

COMPUTERS— Off-line  printers,  and  magnetic 
tape-to-tape  amplifiers,  have  been  built  using  tran¬ 
sistors.  Transistors  are  used  in  input-output  equip¬ 
ment. 

MEDICAL  ELECTRONICS — A  team  is  working  on 
subminiature  transistorized  electroencephalograph 
preamplifier  and  transmitter  which  could  be  mounted 
on  the  head  of  a  living  animal  and  would  transmit 
normal  and  epileptic  brain  waves  to  a  receiver  placed 
at  some  distance  from  the  animal.  The  fact  that  wires 
are  not  necessary  is  important  in  cases  of  convulsive 
epileptic  attack  and  a  small  transistorized  instrument 
would  permit  simultaneous  transmission  from  dif¬ 
ferent  areas  of  the  brain. 

ELECTROACOUSTICS — Transistorized  amplifiers 
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will  soon  be  constructed  to  work  with  a  new  electro¬ 
acoustic  transducer.  This  transducer  is  electro¬ 
dynamic  but  has  many  of  the  qualities  of  an  electro¬ 
static  type  and  may  constitute  a  turning  point  in 
the  development  of  electroacoustical  devices. 

The  transducer  was  the  direct  result  of  research  in 
ferrites.  The  high  coercive  force  of  this  magnetic 
material,  and  its  low  permeability,  gave  rise  to  the 
possibility  of  imprinting  a  magnetic  pattern  on  a 
ferrite  plate  to  obtain  various  forms  of  relatively 
strong  fields  outside  this  plate.  This  has  been  done 
to  get  multipole  flat  magnets.  It  has  also  resulted 
in’  construction  of  a  coneless  electrodynamic  loud¬ 
speaker.  This  speaker  uses  a  very  thin,  supple,  flat 
membrane  as  a  radiator.  A  ribbon  of  thin  aluminum 
which  has  a  zig-zag  form  and  covers  nearly  the  en¬ 
tire  area  of  the  membrane  is  placed  on  the  membrane 
by  the  printed  circuit  method.  At  the  beginning  of 
research  this  membrane  was  stretched  above  a  per¬ 
forate  ferrite  plate,  where  a  magnetic  pattern  was 
printed  according  to  the  geometrical  dimensions  of 
the  zig-zag  in  such  a  way  that  the  vector  product  of 
the  field  by  the  current  had  the  same  direction  per¬ 
pendicular  to  the  membrane  over  the  entire  area  of 
this  membrane.  It  was  found  afterwards  to  be  more 
efficient  to  use  thin  strips  of  oriented  ferrites  on  a 
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Emphasis  is  on  semiconductors,  including 
tunnel  diodes,  barrier  and  "hole" 
capacitors,  but  parametrons  are  coming 
as  computer  switching  elements  and 
there  is  considerable  interest  in  electronic 
language  translation 


By  HIROSHI  WADA 

Chief  of  ElectronlcB  Division,  Eiectrotechnical  Laboratory, 
Ministry  of  International  Trade  and  Industry,  Tokyo 


perforate  plate,  thus  constituting  a  magnetode.  The 
high  coercive  force  of  ferrites  permitted  use  of  two 
magnetodes  in  opposition  to  each  other,  and  provided 
a  much  stronger  and  more  homogenous  field. 

Transducers  produced  in  the  laboratory  have  many 
interesting  qualities  and  the  distortion  in  the  work¬ 
ing  range  of  either  woofer  or  tweeter  is  lower  than 
in  the  normal  cone  speaker.  The  transducers  have 
the  qualities  of  both  electrodynamic  and  electrostatic 
speakers  and  may  be  a  step  towards  higher  fidelity. 
There  may  be  applications  of  the  principle  in  micro¬ 
phones  and  stethoscopes  and  in  high-power  sound 
projectors. 

FUTURE  DEVELOPMENT— Industry  is  concen¬ 
trated  heavily  on  production  of  home  radio  sets. 
Component  manufacture  is  growing  steadily  and  all 
except  tubes,  transistors  and  resistors  are  made  here. 

There  is  some  export.  The  trends  for  the  next  few 
years  will  include  development  of  printed  circuits, 
high-fidelity  chains,  stereophony  and,  with  a  green 
light  from  the  government,  television;  several  firms 
are  already  training  their  staffs. 

Several  firms  in  partnership  with  foreign  com¬ 
panies  are  beginning  to  expand  in  the  prc>duction 
of  electronic  devices. 


WADA 


A  TECHNICAL  co.M.MlTTEE  was  organized  to  extract 
germanium  from  copper  sludges  or  exhausted  gas.ses 
from  coal  combustion.  Neither  process  came  into 
industrial  u.se  because  of  high  costs,  but  refining  fa¬ 
cilities  for  germanium  were  a  result.  Silicon  is  pro¬ 
duced  by  several  chemical  plants.  Specific  resistivity 
is  some  hundreds  of  ohms-per-centimeter. 

The  debut  of  the  transistor  radio  from  Sony  stimu¬ 
lated  several  enterprises  to  establish  transistor  manu¬ 
facturing  facilities.  At  present,  progress  is  directed 
not  only  to  get  cheaper  and  greater  production,  but 
also  to  develop  high-frequency,  high-power  and 
switching  elements.  High-frequency  transistors  in¬ 
clude  alloy,  drift,  grown-diffusion,  and  diffused-melt- 
back  types,  each  having  100-150  me  alpha  cutoff.  In 
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FIG.  7— Steel-boll  i-f  filter  and  bandwidth 


Table  I  •—  Characteristics  of  Parametrons 


High  Speed 

Standard 

Low  Power 

Exciting  freq.,  2f 

6  me 

2  me 

200  ke 

Maximum  clock  freq. 

140  kc 

25  kc 

2kc 

Power  for  continuous 

120  mw 

30  mw 

5mw 

excitation 

Oc  bias 

0.6  amp 

0.6  amp 

0.6  amp 

Maximum  number  of 

3  or  5 

3  or  5 

3  or  5 

inputs 

Maximum  number  of 

12 

15 

15 

.  output  branches 

Table  II  —  Characteristics  of  Ne-ferrite 


Initial 

Permeability 

HO 

Core  Loss  Jordan  Coefficients  of  Core 
at  100  kc  Losses 

induction 
at  10  oer 

B  (gauss) 

Curie 

Point 

Tc(C) 

lan/poxiu-  h/|i»xl0*  Fn/pxlO* 

t/pxlO’ 

2000  ±  200 

2  250 

50 

4 

4800 

230 

I960,  mesa-types  are  expected  to  be  incorporated  in 
new  tv  receivers. 

In  power-handling  applications,  further  develop¬ 
ment  of  silicon  transistors  and  rectifiers  is  the  in¬ 
terest.  A  power  rectifier  by  Toshiba  of  Tokyo  is 
fabricated  by  the  solid-diffusion  technique,  and  has 
the  rating  of  750-v  inverse  voltage,  400-amp  forward 
current.  Solar  batteries  are  under  field  trial. 

SEMICONDUCTOR  SWITCHING— Recent  develop¬ 
ments  for  switching  elements  are  considered  very 
important.  There  are  several  activities  on  silicon 
pnpn  switches  and  controlled  rectifiers.  L.  Esaki  has 
delineated  tunnel-diode  operation.  He  noted  the 
anomalous  effect  in  highly-doped  pn  junctions,  based 
on  the  quantum-mechanical  penetration  of  degener¬ 
ated  electrons.  In  addition  to  the  usual  diffusion 
current  by  minority  carriers,  this  tunnelling  current 
manifests  negative  resistance  in  current-voltage  char¬ 
acteristics  of  the  pn  junction. 

The  tunnel  diode  is  believed  to  have  no  frequency 
limit,  since  the  mechanism  of  operation  takes  prac¬ 
tically  no  time  whereas  the  usual  diffusion  mechanism 
takes  appreciable  time  for  rearrangement  of  minority 
carriers. 

NEW  COMPONENTS — Development  of  transistor 
radios  and  computers  has  pushed  miniaturization  of 
electronic  components.  Research  in  capacitors  and 
magnetic  ferrites  has  been  great.  With  the  advent 


of  the  barium-titanate  capacitor  in  quantity  produc¬ 
tion,  Murata  of  Kyoto  has  produced  i-f  filters  by 
using  steel  balls  as  mechanical  resonators.  Figure  7 
shows  a  cross-section  of  the  assembly  and  bandwidth  i 

characteristics.  Center  frequency  is  determined  by 
diameter  of  the  balls  and  bandwidth  by  the  length 
of  the  coupling  nickel  rods.  The  price  is  low. 

Semiconductive  properties  of  barium  titanate  are  ! 

also  under  investigation.  The  approach  visualizes  I 

controlling  the  material  with  a  cerium  or  niobium- 
group  additive.  A  barrier  capacitor  is  expected  to 
be  developed  in  the  near  future. 

The  “hole”  capacitor,  a  name  given  to  the  foil-type  , 


FIG.  8— Samiconductor  and  tantalum  "hole"  capacitor,  and 
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solid-electrolytic  tantulum  capacitor  developed  by 
Nippon  has  nearly  the  same  specific  capacity  as  the 
electrolytic  tantulum  capacitor.  Its  schematic  cross 
.section  is  shown  in  Fig.  8.  A  thin  layer  of  MgF,  or 
CaF,  is  evaporated  upon  the  oxide  film  of  tantulum. 
Then  layers  of  germanium  and  of  aluminum  are  evap¬ 
orated  successively.  The  origin  of  the  capacitor 
came  from  Y.  Sasaki’s  idea  that  the  anodic  oxide 
film  had  a  structure  similar  to  a  pn  junction  which 
one  finds  in  a  semiconductor.  As  the  capacitor  con¬ 
tains  no  electrolyte,  it  can  be  used  over  a  wide  temper¬ 
ature  range  from  —200  to  200  C.  The  value  of  leak¬ 
age  current  at  room  temperature  is  about  0.2  fta/fif/v. 
Since  the  invention  of  the  parametron,  Tokyo  Denki 
Kagaku  has  been  supplying  components.  The  pa¬ 
rametron  requires  a  non-linear  reactance.  The  per¬ 
formance  of  three  hundred  kinds  of  ferrites  has  been 
tested  to  find  one  that  fits  best  this  requirement. 
Several  commercial  units,  which  contain  25  such 
elements,  are  shown  in  Table  1.  These  can  be  used 
as  basic  elements  for  computers,  automatic-control 
devices  and  telephone  dialing  systems.  Products 
using  thin  magnetic  film  are  expected  to  be  u.sed 
in  the  near  future. 

Ne-ferrite,  a  Mn-Zn  ferrite,  has  characteristics 
shown  in  Table  2.  It  is  mainly  used  for  the  filters 
and  coils  of  telecommunications. 

COMPUTERS — Research  on  digital  computers  was 
.started  with  a  relay  computer  at  the  Electrotechni¬ 
cal  Laboratory.  Then  electronic  computers  using 
tubes  were  developed  by  two  groups,  and  research 
for  transistorized  computers  followed.  E.  Goto  of 
Tokyo  University  later  suggested  the  parametron. 
If,  in  the  circuit  shown  in  Fig.  9,  a  direct  current 
and  a  high-frequency  current  of  2/  are  supplied  to 
the  primary  winding,  then  an  oscillation  of  frequency 
/,  determined  by  L  and  C,  will  be  imposed  in  the  sec¬ 
ondary  circuit  by  parametric  excitation.  In  the  os¬ 
cillation  thus  generated,  the  phase  of  the  oscillation 
has  either  one  of  the  two  stable  phases  which  differ 
by  TT-radians  from  each  other.  This  difference  can 
represent  and  memorize  one  binary  digit  0  or  1.  The 
phase  of  oscillation  can  be  controlled  by  the  phase  of 
the  initial  current  in  the  secondary  circuit.  The 


parformonc*  charactarntic* 


parametron  can  also  be  used  to  transmit  information 
by  a  three-phased  clock,  and  to  perform  various  logi¬ 
cal  operations  based  on  a  majority-decision  principle 
by  the  sum  of  voltages  of  odd  numbers. 

The  parametron  computer  PD-1516  and  transistor- 
computer  ETL-3  were  prototypes.  Following  these 
machines,  computers  ETL-4,  M-1  and  PC-1  were 
completed.  They  are  equipped  with  magnetic  drums 
operating  at  18,000  rpm  or  ferrite-core  matrices. 
Work  on  them  was  done  by  the  staffs  of  university 
and  governmental  laboratories.  Some  manufacturers 
for  telecommunication  devices  designed  their  prod¬ 
ucts  in  accordance  with  them.  Products  of  Hitachi 
and  Nippon  using  magnetic  drums,  together  with  a 
high-speed  line-printer  of  Oki,  have  been  exhibited. 
The  first  has  a  word  length  of  10  decimal  digits, 
63  instructions,  handles  1,040  words.  The  second 
has  word  length  of  48  bits,  48  instructions,  handles 
1,024  words. 

INDUSTRIAL  APPLICATIONS— Mechanization  in 
offices  lags  in  Japan.  No  products  for  punched-card 
systems  are  available.  Under  these  circumstances, 
magnetic-tape  devices  and  tape-sorting  techniques 
are  under  intensive  development.  Quite  recently  E. 
Goto  proposed  basic  circuitry  for  the  realization  of 
an  extremely  fast  computer.  His  idea  is  to  utilize 
tunnel  diodes  as  switching  elements  and  to  apply  the 
majority-decision  principle  for  logical  operations  as 
in  the  case  of  parametron  circuits. 

Equipment  for  automatic  control  of  process  indus¬ 
tries  are  actively  adopting  electronic  systems.  A  sys¬ 
tem  recently  revealed  by  Yokogawa  Electric  has  a 
unified  specification  for  signal  translation.  The  sys¬ 
tem,  including  compensation  and  stabilization  cir¬ 
cuits,  is  well  designed.  Solid-state  devices  are  used. 
The  transducer  for  displacement,  for  example,  uses  a 
Hall-effect  generator.  Low-speed  analog  computers 
have  been  developed  by  several  manufacturers. 

Research  on  process  control  by  digital  technique 
is  under  development.  Hokushin  Electric  has  a  digi¬ 
tal  computer  intended  for  use  as  an  on-line  machine 
to  calculate  operational  guides  for  chemical  processes. 
ETL  has  developed  a  high-speed  digital  computer 
for  on-line  control  of  rotating  machinery.  It  can 


FIO.  9— Circuit*  of  poramotren 
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also  he  used  to  investigate  computer  control  by  con¬ 
necting  it  to  an  analog  computer  through  analog- 
digital  and  digital-analog  converters. 

Digital  control  of  machine  tools  is  under  develop¬ 
ment  at  Fuji  Telecommunication  and  in  other  places. 

OTHER  R&D — Other  research  activities  include 
S.  Takahashi’s  English-Japanese  machine  transla¬ 
tor.  Research  aims  first  at  the  rearrangement  of 


word  order  in  a  sentence.  A  letter-reading  machine 
under  study  by  the  author  can  read  both  capital  and 
small  letters  of  the  alphabet  together  with  other 
symbols.  A  voice  typewriter  for  speech  and  a  de¬ 
vice  designed  for  character  recognition  of  phonetic 
letters  are  under  development. 

Our  electronics  industry  is  still  too  young  to  have 
borne  much  fruit  from  our  own  basic  research.  How¬ 
ever,  we  are  optimistic  about  new  research  programs. 


BOWEN 


RUSiRnin 


Radio  astronomy  is  high  on  the  list  of 
developments,  embracing  electronic  telescopes  and 
heliographs.  Interest  in  aviation  aids  and 
Nveather  forecasting  runs  a  close  second 


By  E.  G.  BOWEN 

riiief,  Division  of  Iladiopliysics, 

Comnionwonith  Soientific  &  Industrial  Uesearch  OrKHiiization,  S.vdne.v 


The  great  majority  of  radio  and  electronics  firms 
in  Australia  are  associated  with  or  are  subsidiaries 
of  British  and  Amercian  firms.  They  are  closely  in 
touch  with  new  technical  developments  as  these  occur 
overseas. 

One  company  has,  to  its  considerable  advantage, 
maintained  a  vigorous  local  research  and  develop¬ 
ment  facility  for  many  years.  Other  manufacturers 
are  starting  to  open  research  laboratories  to  adapt 
overseas  techniques  to  our  environment. 

The  lines  along  which  developments  are  likely  to 
take  place  will  be  broadly  similar  to  those  elsewhere, 
in  television  services,  scatter  propagation,  solid-state 
devices,  electronic  control  both  for  the  older  and  for 
the  newly  developing  industries,  computers  for  busi¬ 
ness  and  scientific  purposes.  Banks  are  already 
keenly  aware  of  special  problems  they  face  which 


are  different  from  those  in  the  Northern  hemisphere; 
in  country  regions  their  transactions  are  spread  over 
a  comparatively  large  number  of  small  branch  offices 
extending  over  huge  areas. 

AVIATION  ELECTRONICS— Aviation  has  seen 
rapid  growth  and  aircraft  now  carry  a  substantial 
proportion  of  the  pa.ssenger  traffic  within  the  coun¬ 
try  and  on  its  overseas  links.  The  .services  are  oper¬ 
ated  to  very  high  standards  and  they  have  achieved 
fe.xcellent  regularity  and  safety  records.  A  share  of 
the  credit  must  go  to  excellent  communications  and 
navigation  systems,  some  of  purely  Australian  origin. 
Perhaps  the  be.st  example  is  Distance  Measuring 
Equipment,  a  radar-beacon  system  giving  the  pilot 
direct  measurement  of  distance  in  miles  to  his  termi¬ 
nal  point  or  to  any  beacon  enroute.  See  Fig.  10. 
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FIG.  10— Distanc*  MaoMring  Equipmanl,  m  radar  boocon 
(ytMin,  hot  a  ronya  of  about  200  miiot  at  20,000  foot. 
Al  Auttraliaa  airlioot  oro  Knkad  by  tbo  tyttoin 


Maximum  range  is  about  200  miles  at  20,000  feet, 
with  an  accuracy  of  one  or  two  miles.  Within  10 
miles  of  the  landing  field  the  accuracy  is  ±1  mile. 
All  air  routes  are  covered  by  the  system  and  the 
equipment  is  mandatory  on  all  passenger-carrying 
aircraft.  A  transistorized  version  of  DME  exists 
in  the  laboratory  and  will  shortly  be  introduced  into 
service.  It  is  half  the  size,  quarter  the  weight  and 
requires  one-tenth  the  input  power;  these  charac¬ 
teristics  might  well  mean  that  its  use  will  be  extended 
to  smaller  private  aircraft. 

In  a  related  field,  the  application  of  ground  radar 
to  assist  the  flow  of  traffic,  and  of  airborne  radar  for 
weather  avoidance,  are  well  understood  and  the  scene 
is  ripe  for  developments  along  these  lines. 


fered  from  a  dearth  of  information  imposed  by  the 
vast  size  of  the  continent  and  the  comparatively  small 
population.  Much  of  our  weather  has  its  origin  in 
the  surrounding  oceans,  and  there  is  almost  a  com¬ 
plete  lack  of  precise  information  on  the  movement 
of  weather  systems  from  these  regions. 

The  situation  is  wide  open  for  the  application  of 
radar  and  other  aids.  These  must  be  supplemented 
by  observations  of  events  in  the  high  atmosphere 
which  undoubtedly  contribute  to  the  vagaries  of 
weather  experienced  on  the  surface.  Information 
along  these  lines  is  already  obtained  from  Doppler 
observations  of  the  drift  of  meteor  trails  at  Adelaide 
University  and  from  rocket  observations  at  the 
Woomera  Range. 


WEATHER  AIDS — The  Weather  Service  has  suf- 


SATELLITE  ORSERVATIONS— In  common  with 
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FIG.  11— Steerable  radio  telescope  scheduled  for  completion  in  1961 


other  countries  in  the  Southern  Hemisphere,  we 
have  made  an  important  contribution  to  observations 
of  satellites  at  times  when  they  cannot  be  seen  from 
the  Northern  Hemisphere.  Among  these  countries, 
Au.stralia  is  unique  in  its  ability  to  participate  in  a 
space-research  program.  It  has  a  highly  developed 
r(x:ket  range  and  is  one  of  the  few  small  powers  to  be 
so  endowed.  It  has  access  to  powerful  rockets  and 
facilities  to  fire  them  and  is  preparing  to  embark  on 
its  own  high-altitude  research  program. 

RADIO  ASTRONOMY — In  radio  astronomy  the 
country  is  responsible  for  pioneer  efforts.  In  this 
sphere  we  are  known  for  a  host  of  researches  on 
solar  and  galactic  problems.  Among  the  earliest  of 
these  were  radio-spectrograph  observations  of  noise 
bursts  and  outbursts  coming  from  the  sun  on  meter 
wavelengths.  These  are  known  to  be  associated  with 
vast  explosions  in  the  solar  atmosphere  which  in  turn 
are  connected  with  sunspots,  flares  and  other  visual 
features  on  the  surface. 

Radio  observations  show  that  when  these  phe¬ 
nomena  occur,  streams  of  particles  are  ejected  from 
the  sun,  some  at  the  comparatively  modest  speed 
of  500  to  1,000  kilometers  per  second,  others  up  to 
a  third  or  half  the  velocity  of  light.  These  particles 
travel  vast  distances  through  the  solar  system  and 
those  which  hit  the  earth  produce  auroras,  mag¬ 
netic  storms  and  severe  disturbances  in  the  upper 
atmosphere.  They  have  a  profound  effect  on  long¬ 
distance  radio  communication  and  could  conceivably 
influence  our  weather. 

In  parallel  are  radio  heliograph  ob.servations  on 
decimeter  wavelengths  giving,  in  effect,  still  pictures 
of  radio  disturbances  in  the  sun’s  atmosphere.  These 
match  the  well-known  optical  observations  of  flares 
and  the  magnetic  observations  of  the  Mount  Wilson 


Observatory.  They  show  that  the  radio  disturbances 
originate  in  the  sun’s  atmosphere  rather  than  at 
the  surface  and  give  data  from  which  the  density  and 
temperature  structure  of  the  sun’s  atmosphere  can 
be  obtained  out  to  distances  which  were  inaccessible 
to  the  astronomer  prior  to  the  advent  of  radio 
measurements. 

Results  in  the  galactic  field  are  no  less  exciting. 
In  collaboration  with  Leiden  observers,  a  complete 
map  of  the  spiral  arms  of  our  own  galaxy  has  now- 
been  obtained.  This  is  only  the  beginning  and  the 
stage  is  set  for  a  further  attack  on  the  detailed  struc¬ 
ture  of  the  system.  At  still  greater  distances,  it  ap¬ 
pears  that  signals  come  mostly  from  abnormal  ex¬ 
ternal  galaxies  emitting  vast  amounts  of  energy  in 
the  radio  spectrum.  Some  are  known  to  be  on  the 
very  edge  of  the  observable  universe  and  many  are 
beyond  the  reach  of  the  most  powerful  optical 
telescopes. 

Researches  began  with  simple  but  elegant  adapta¬ 
tions  of  existing  radio  techniques.  Then  came  the 
invention  of  various  ingenious  devices,  of  which 
perhaps  the  Mills  Cross  is  the  most  famous.  This 
was  followed  by  the  crossed-grating  interferometer 
of  Christiansen,  the  .so-called  “Chris-Cross”.  Both 
instruments  are  now  being  duplicated  in  other  parts 
of  the  world  and  in  the  future  still  larger  and  more 
refined  versions  will  be  constructed. 

Among  the  plans  in  hand  is  one  to  extend  solar 
observations  using  a  rapid-scan  radio  heliograph  on 
meter  wavelengths.  This  should  provide  pictures  of 
the  movement  of  disturbances  on  the  sun  and  will 
give  us  further  information  on  the  physical  proces.ses 
involved. 

For  galactic  and  extra-galactic  researches,  a  new 
development  is  the  construction  of  a  giant  radio  tele¬ 
scope,  shown  in  Fig.  11,  due  for  completion  in  1961. 
This  instrument  is  of  the  alt-azimuth  type  and  in¬ 
corporates  a  steerable  parabolic  reflector  210  feet 
in  diameter.  An  accuracy  of  ±i  inch  will  be  main¬ 
tained  over  the  whole  of  this  surface  and  the  tele¬ 
scope  should  have  first-class  performance  at  the  21- 
centimeter  design  wavelength.  It  is  to  be  controlled 
by  a  unique  master  equatorial  system  and  there  is 
every  expectation  that  a  tracking  accuracy  of  one 
minute  of  arc  will  be  achieved. 

A  contract  for  construction  was  placed  in  July 
1959  and  fabrication  has  started.  Research  observa¬ 
tions  should  commence  towards  the  middle  of 
1961.  The  telescope  will  be  erected  on  a  quiet  valley 
site  at  Parkes,  approximately  200  miles  west  of 
Sydney.  The  electrical  noise  level  in  this  region  is 
exceptionally  low  and  likely  to  remain  so  for  the 
next  twenty  to  thirty  years.  When  complete,  the 
instrument  will  be  unique  in  the  Southern  Hem¬ 
isphere  and  among  the  most  refined  of  its  kind  in 
the  world.  It  will  be  used  principally  for  researches 
into  the  structure  of  our  own  galaxy  and  of  the  galac¬ 
tic  systems  in  the  universe  beyond.  It  will  also  pro¬ 
vide  one  of  the  most  important  links  with  planetary 
and  space  probes  others  are  now  planning  and,  in 
association  with  similar  instruments  in  the  Northern 
Hemisphere,  a  complete  cover  of  the  celestial  sphere. 
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CUTAWAY  OF  AXI, 


CITOR 


SOLID  STATE 
PORCELAIN  CAPACITORS 


FINE  SILVER 
ELECTRODES 


HIGH  GRADE 
PORCELAIN 
DIELECTRIC 


RADIAL  SERIES 
0.5  mmf  to  1200  mmf 
50,  100,  300  and  500  vdc 


^  MOLECULAR  BONDING 
■^ASSURES  ABSOLUTE  IMMUNITY 
I  TO  HUMIDITY 


MONOLITHIC  CONSTRUCTION 
ELIMINATES  NEED  FOR 
CASE  OR  HERMETIC  SEAL 


SOLID-STATE  RELIABILITY 
MAKES  THE  DIFFERENCE 


VITRAMON®  INCORPORATED 

P.  O.  Box  544  •  Bridgeport  1,  Connecticut 


AXIAL-RADIAL  SERIES 


0.5  mmf  to  5600  mmf 
300  and  500  vdc 


AXIAL  SERIES 
0.5  mmf  to  6800  mmf 
300  and  500  vdc 
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CIRCLE  99  ON  READER  SERVKE  CARD  99 


Get  much  more  information  in  the 


■  ■  ■ 


When  designs  call  for  products  in  the  field  of  elec¬ 
tronics,  the  Guide  solves  problans  in  advance. 

There’s  a  64-page  reference  section  with  up-to-the- 
ininute  data  on  markets,  materials,  components  and 
applications  to  make  product  selection  easier. 

You’ll  find  detailed  facts  about  the  products  of  nearly 
700  advertisers  —  that’s  42%  more  than  you’ll  find  in 

^  ®  A  McGrowHMI  Publication  •  3:t0 

100 


any  other  similar  guide. 

Also  local  sales  offices  of  manufacturers . . .  the  names, 
addresses,  and  phone  numbers  of  representatives  .  .  . 
complete  lists  of  manufacturers  .  .  .  registered  trade 
names  . . .  and,  of  course,  the  most  complete  list  of  elec¬ 
tronic  and  related  products.  Tells  you  what  you  need  to 
know  when  you  are  ready  to  buy. 

West  42nd  Street.  New  York  35.  New  York 
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•  Greatest  versatility! 

•  Highest  accuracy i 
•  Widest  range  I 

NARDA  transistorized 

POWER 

METER 

What’s  most  important  to  you  in  a  power  meter?  Accu¬ 
racy?  Portability?  Independence  from  line  voltage  deviations? 
Wide  range?  Stability?  Rapid  warm-up? 

Not  that  you  have  to  make  a  choice... or  a  compromise 
. . .  any  longer.  The  Narda  Model  440  Power  Meter  gives  you 
all  these  features!  Completely  transistorized  and  powered  by 
a  nickel-cadmium  battery,  rechargeable  during  operation  or 
overnight,  it  offers  two  low-power  scales  in  addition  to  the 
five  standard  scales  (see  below),  a  built-in  charger  with 


MODEL‘‘440...$250 


state-of-charge  indicator  and  protection  against  overcharging, 
and  freedom  from  internal  heating  caused  by  vacuum  tubes. 

Moreover,  the  440  provides  up  to  18  ma  bias  current, 
enabling  you  to  use  the  widest  selection  of  bolometers  and 
thermistors.  In  short,  the  440  is  the  most  versatile  unit 
available  to  provide  accurate  direct-reading  measurements 
of  cw  or  pulsed-power  automatically,  over  any  frequency 
range  for  which  there  are  bolometer  or  thermistor  mounts. 
For  complete  data,  contact  your  nearest  Narda  representative, 
or  write  us  directly.  Address:  Dept.  E-11. 


SPECIFICATIONS 

Range  Switch:  0.01  to  10  mw  (full  scale) 

Accuracy:  3%  of  full  scale  reading 
Bolometers  &  Thermistors:  All  100  dnd_200  ohm, 
requiring  up  to  18  ma  bias. 

Battery  Charger:  Built-in;  continuous  or  overnight. 
(Battery  operable  16  hrs.  before  recharge  required.) 

*4.5  ma  bolometers  give  best  results  on  these  scales. 


the  nsrds  corporation 

f  118-160  HERRICKS  ROAD,  MINEOLA,  L.  I.,  N.  Y.  •  PIONEER  6  4650 

^  I 
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POWER  RANGES:  7  SCALES 

•0.01  mw  full  scale  . —30  to  — 20dbm 

•0.03  mw  full  scale  . —25  to  —  15dbm 

0.1  mw  full  scale  . —20  to  — lOdbm 

0.3  mw  full  scale  . —15  to  — 5dbm 

1.0  mw  full  scale  . — 10  to  Odbm 

3.0  mw  full  scale  . — 5  to  +5dbm 

10  mw  full  scale  . 0  tO  +10dbm 
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CIRCLE  101  ON  READER  SERVKE  CARD  101 


BASIC  SUPPLIER  TO  THE  ELECTRONICS 


INDUSTRY 


FIRST  WORD  IN  METAL  PARTS 


In  addition,  Sylvania  gives  you 
speedy  delivery  from  facilities  that 
can  custom-stamp  millions  of  metal 
parts  each  day.  Batteries  of  multi¬ 
slide  machines,  vertical  power 
presses,  multiple  plunger  presses 
and  four-slide  tooling  machines 
stand  ready  to  fabricate  from  strip, 
coil  or  wire — of  a  wide  variety  of 
metals — to  meet  rigid  specifications. 


-  when 
tube  quality 
is  your  aim 

The  word?  Sylvania. 

First,  Sylvania  applies  unique  qual¬ 
ity  control  techniques  in  the  manu¬ 
facture  of  metal  parts  to  assure  you 
mirror-image  uniformity  lot  after  lot. 


Sylvania  craftsmen  and  specialized 
engineers  work  with  one  thought: 
to  produce  parts  that  build  the 
quality  of  your  tube.  Because  of 
this  philosophy — and  the  Sylvania 
technical  service  to  go  with  it— 
Sylvania  has  become  the  byword, 
and  buyword,  for  basic  supplies 
throughout  the  electronics  industry. 
Sylvania,  Parts  Division, Warren,  Pa. 
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electronics 


Three-Element 

Semiconductor 

Materials 


List  of  possibilities  is  nearly  endless.  But 
the  search  isn^t  a  blind  one.  Certain  rules 
make  it  possible  to  predict  new  compounds 


By  J.  H.  WERNICK  and  R.  WOLFE,  Bell  Telephone 

Laboratories,  Inc.,  Murray  Hill,  New  Jersey 


Phetomicre9raph  of  polished  and  etched  surface  of  AgSbTot  (Upht 
areas)  centaininp  small  amount  of  silver  telkiride  (dark  areas) 


Exciting  new  electronic  devices,  based  on  the  varied 
properties  of  semiconductors,  are  invented  each 
month  in  research  laboratories  around  the  world. 
Some  of  these — tunnel  diodes,  thermoelectric  power 
generators  and  refrigerators,  solar  batteries.  Hall- 
effect  gyrators  and  circulators,  parametric  amplifier 
diodes,  photoelectromagnetic  infrared  detectors — 
may  soon  be  as  important  to  the  electronics  industry 
as  transistors  and  rectifier  diodes  are  today.  Ail  of 


these  devices  are  the  fruits  of  the  ever-increasing 
research  effort  on  fundamental  semiconductor  prop¬ 
erties  (Electronics,  July  19,  1959). 

One  basic  attribute  of  semiconductors  makes  this 
great  variety  of  devices  possible — the  electrical  prop¬ 
erties  of  a  semiconductor  can  be  controlled  over  wide 
limits.  This  control  is  achieved  by  variation  of  the 
density  of  free  electrons  or  holes  in  the  material  by 
adding  to  the  pure  material  minute  quantities  of 
foreign  atoms  or  molecules,  either  uniformly  through¬ 
out  a  specimen,  or  locally  within  a  single  crystal.  The 
behavior  of  the  electrons  or  holes  can  then  be  con¬ 
trolled  by  electric,  magnetic  or  electromagnetic  fields ; 
by  heat;  or  by  mechanical  force.  For  example,  in 
the  photoelectromagnetic  infrared  detector,  when  a 
uniform  bar  of  semiconductor  is  illuminated  with 
infrared  light  in  the  presence  of  a  magnetic  field,  an 
electric  field  is  produced. 

For  each  device,  a  particular  material  is  chosen 
which  has  the  best  combination  of  properties.  For 
transistors,  high  electron  mobility  and  large  energy 


Cu  Co  Gt2  At4 


FIG.  I  — Samiconductort  ralatod  to  gormanium  by  tubstitutton 


Table  l—Ternary  Compounds 


Melting 
Point  "C 

Energy  Gap 
(eV) 

Room  Temp 
Mobilities  (rmi* /volt-sec) 

Electrons  Holes  Hp 

Melting 
Point  °C 

Energy  Gap 
(eV) 

CuFeS, 

875 

0.53 

>30 

CujAsS, 

655 

CuFeSei 

574 

0  16 

<20 

GuaSbS, 

555 

CuFeTe, 

740 

»  16 

<50 

CuaSbSe4 

425 

AgFeS* 

CujSbS, 

555 

AgFeSci 

736 

0.23 

>2.50 

CujAsS, 

640 

AgFeTcj 

680 

>2,000 

CuSbSj 

535 

CuAlS, 

CuSbSe* 

460 

CuAlScj 

CuAsSt 

625 

CuAITe, 

CuAsSe2 

415 

AgAlS, 

AgSbS, 

514 

AgAlScj 

AgSbScf 

636.5 

\gAlTe* 

AgSbTe* 

576* 

CuGaiSj 

AgBiS, 

810 

CuGaS^ 

1,040 

1.63 

AgBiSe* 

765 

CuGaTei 

870 

10 

60 

TlSbSj 

AgGaSj 

TIBiSei 

AgGaSei 

850 

1  66 

AgiSbSs 

486 

AgGaTe, 

720 

1.1 

AgjAsS, 

480 

CuInSt 

12“ 

AgsA-sSc, 

385 

CuInSe* 

990 

0.92“ 

1,150  50 

PbSbiS4 

597 

CuInTcj 

780 

0.9.5“ 

100 

PbAsiS4 

424 

AgInSj 

1.9“ 

AgAsScj 

390 

AgInSet 

773 

1.18“ 

AgA.sTci 

325 

ZnSiAsj 

2.1“ 

AgInTe* 

680 

0.96“ 

ZnGePj 

2.2“ 

CuTlS, 

CdGeP, 

18“ 

CuTISej 

405 

ZnGeAs] 

>0  6,  <1.1“ 

CuTlTe, 

375 

ZnSnAs] 

AgTlSci 

328 

0.72 

CdSnAsi 

>5,600 

AgTITe, 

290 

•  Optical  energy  gaps  *  Lattice  thermal  conductivity  0.006  watts/cm — ®C 


gap  are  desirable.  For  thermoelectric  materials,  low  notable  example  of  a  recent  device  based  on  an  effect 

thermal  conductivity  is  of  primary  importance,  but  observed  in  germanium.  New  semiconductors  con- 

high  mobility,  effective  mass  and  energy  gap  are  also  tinue  to  be  discovered  among  the  many  possible 

useful.  However,  for  each  device,  a  compromise  must  binary  compounds,  such  as  InSb  or  BijTe,.  The 

be  reached,  because  no  known  semiconductor  is  unique  properties  of  some  of  these  compounds  have 

superior  in  all  of  the  required  parameters.  Better  been  utilized  in  such  applications  as  infrared  de- 

(  devices  of  every  type  could  be  made  if  a  material  tectors  and  thermoelectric  devices, 

could  be  found  which  combined  the  best  properties  of  Recently  the  search  has  been  extended  to  include 

the  various  known  semiconductors.  For  example,  if  ternary  (three  different  parts)  compounds  and  more 

a  new  semiconductor  were  discovered  which  had  the  complex  materials.  The  list  of  possibilities  is  nearly 

electron  mobility  of  indium  antimonide,  the  electron  endless.  However,  the  search  is  not  a  blind  one ;  there 

effective  mass  of  bismuth  telluride,  the  thermal  con-  are  rules  which  enable  new  semiconducting  com- 

ductivity  of  silver  antimony  telluride,  and  the  energy  pounds  to  be  predicted, 

gap  of  silicon  carbide,  thermoelectric  generators 

could  be  made  with  an  efficiency  of  50  percent  as  com-  PREDICTING  NEW  SEMICONDUCTORS — The 

pared  with  conventional  power  units  like  diesel  en-  nature  of  the  bonding  in  solids,  and  therefore  the 

gines  which  have  efficiencies  up  to  40  percent.  properties  of  the  solids,  are  determined  mainly  by 

It  is  the  search  for  the  best  combination  of  proper-  the  interactions  Of  the  valence  electrons  of  the  con- 

ties  for  the  various  devices  which  prompts  the  con-  stituent  atoms.  In  the  simplest  semiconductors.  Si 

tinuing  research  on  new  compound  semiconductors.  and  Ge,  the  bonding  is  purely  covalent.  Each  atom 

This  research  may  also  lead  to  the  discovery  of  new  has  4  valence  electrons  (Group  4b  of  the  periodic 

phenomena  which  may  suggest  still  further  additions  table).  In  the  solid,  each  Si  or  Ge  atom  is  surrounded 

>  to  the  list  of  devices  and  which  will  certainly  con-  by  four  other  atoms  in  a  tetrahedral  configuration, 

tribute  to  the  basic  understanding  of  the  nature  of  each  electron  being  shared  by  two  atoms  to  form  a 

semiconductors.  covalent  bond.  There  are  therefore  four  covalent 

Many  physicists  are  still  engaged  in  fundamental  bonds  per  atom,  and  the  electron  to  atom  ratio  is  4:1. 

studies  of  elemental  semiconductors,  particularly  ger-  We  can  make  use  of  these  two  facts,  valence  electron 

manium  and  silicon.  It  might  be  expected  that  noth-  to  atom  ratio  of  4:1  and  tetrahedral  coordination,  for 

ing  remains  to  be  learned  about  these  materials,  but  the  prediction  of  semiconducting  compounds.  For 

deeper  understanding  and  new  devices  continue  to  example,  if  instead  of  2  Ge  atoms  (8  valence  elec- 

come  from  this  research.  The  tunnel  diode  is  a  trons)  we  take  a  gallium  atom  (Ga — Group  3)  and 
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an  arsenic  atom  (As — Group  5),  we  form  the  semi¬ 
conducting  compound  GaAs.  All  of  the  3-5  binary 
compounds  can  be  formed  in  this  manner.  Similarly, 
by  combining  Group  2  and  Group  6  elements,  one  can 
form  the  semiconducting  compounds  ZnS,  CdSe,  and 
CdTe.  This  procedure  can  be  extended  in  a  manner 
shown  in  Fig.  1. 

.  All  of  these  compositions  have  electron  to  atom 
ratios  of  4:1.  The  composition  GaAs  and  ZnGeAs,. 
are  known  to  be  single-phase  semiconductors  with 
a  tetrahedral  atomic  configuration.  By  proceeding 
in  this  manner,  one  can  fabricate  hundreds  of  com¬ 
positions  which  may  yield  single-phase  semiconduct¬ 
ing  compounds. 

The  crystal  structures  of  known  compounds  can  be 
examined  and  those  with  tetrahedral  atomic  con¬ 
figurations  can  be  chosen  as  possible  semiconductors. 
For  example,  the  minerals  Enargite  (Cu»A8S.), 
Tetrahedrite  (Cu,SbS,),  and  Tennantite  (Cu,AsS*) 
have  tetrahedral  coordination  and  are  semiconductors. 

As  discussed  above,  elements  Si  and  Ge  are  coval¬ 
ently  bonded.  Bonding  in  the  Groups  5b  and  6b  ele¬ 
ments  is  also  essentially  covalent.  This  fact,  together 
with  the  results  of  the  above  discussion,  suggests 
another  approach  in  predicting  new  semiconduc¬ 
tors;  that  is,  compounds  containing  elements  from 
Groups  4b,  5b,  and  6b  may  have  a  large  covalent 
component  to  the  bonding,  an  apparent  necessary 
feature  for  intrinsic  semiconductivity,  and  such  com¬ 
pounds  should  therefore  be  semiconductors.  In  ad¬ 
dition,  by  the  substitution  of  chemically  similar  ele¬ 
ments,  for  example  Se  and  Te  for  S,  one  may  make 
new  semiconductors.  An  example  of  this  approach 
is  the  substitution  of  the  heavier  Se  atom  for  S  in 
the  mineral  Matildite,  AgBiS,.  One  obtains  the  new 
semiconductor  AgBiSe,  having  the  identical  crystal 
structure. 

The  properties  of  the  new  semiconductors  will  be 
different  from  those  of  the  compound  on  which  they 
are  based.  In  general,  as  the  molecular  weight  of  the 
compound  increases,  the  melting  point,  thermal  con¬ 
ductivity  and  energy  gap  decrease  while  the  carrier 
mobility  increases.  There  are  exceptions  to  this  gen¬ 
eralization,  but  it  is  widely  used,  particularly  in  the 
search  for  new  thermoelectric  materials.  Solid  solu¬ 
tions  of  two  or  more  semiconductors  will  exhibit  prop¬ 
erties  which  will  be  different  from  those  of  the  end 
members. 

Regardless  of  the  procedure  one  follows  in  pre¬ 
dicting  that  a  given  combination  of  elements  should 
yield  a  single-phase  semiconductor,  there  is  no  assur¬ 
ance  that  this  combination  will  lead  to  a  new  com¬ 
pound.  It  is  necessary  to  do  much  research  to  estab¬ 
lish  that  this  material  after  preparation  is  single 
phase  and  an  intrinsic  semiconductor. 

Because  of  the  volatility  of  one  or  more  of  the  con¬ 
stituents,  the  compounds  are  usually  prepared  in 
sealed  systems  made  of  quartz.  Occasionally,  the  par¬ 
tial  pressure  of  the  volatile  constituent  must  be  kept 
constant  by  maintaining  one  portion  of  the  sealed 
system  at  a  constant  lower  temperature.  The  single¬ 
phase  nature  of  the  material  can  be  established  by 
metallographic,  x-ray  and  thermal-analysis  tech¬ 
niques.  A  single-phase  semiconductor  is  one  in 
which  the  chemical  composition  and  crystal  structure 
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page  104.  The  information  is  far  from  complete,  and 
much  important  research  remains  to  be  done.  Only 
when  some  of  the  gaps  have  been  filled  will  it  be  pos¬ 
sible  to  add  to  this  table  a  list  of  potential  applica¬ 
tions  for  each  material. 
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EVALUATION  OF  NEW  SEMICONDUCTORS— 
After  a  new  compound  has  been  predicted  and  pre¬ 
pared,  and  when  good  single-phase  specimens  are 
available,  various  physical  measurements  are  made. 
These  measurements  determine  whether  the  com¬ 
pound  is  a  semiconductor.  Further  experiments  in¬ 
dicate  how  the  particular  semiconductor  may  be  used 
in  devices.  For  instance,  the  mobilities  of  electrons 
and  holes  are  measured  (if  possible)  because  high 
mobilities  are  required  for  many  semiconductor  de¬ 
vices. 


THERMOELECTRIC  POWER— One  of  the  first 
parameters  which  is  quickly  measured  on  each  ingot 
is  the  thermoelectric  power  (Fig.  2A).  Two  metal 
probes  are  pressed  onto  the  specimen — one  warm  and 
the  other  cool — and  the  voltage  produced  between 
these  probes  is  measured.  The  sign  of  this  voltage 
tells  immediately  whether  the  material  is  n-type  or 
p-type.  (If  the  warm  probe  is  positive,  the  specimen 
is  n-type;  if  the  warm  probe  is  negative,  the  speci¬ 
men  is  p-type.)  If  this  procedure  is  refined  so  that 
the  two  temperatures  and  the  thermoelectric  voltage 
can  be  determined  accurately,  then  the  thermoelectric 
pow’er  (Seebeck  coefficient)  can  be  measured.  Values 
from  a  hundred  microvolts  per  degree  to  several  milli¬ 
volts  per  degree  are  common  for  semiconductors.  In 
metals,  the  thermoelectric  power  is  usually  small  (less 
than  ±:40  /iv/degree  C).  Insulators  cannot  be  meas¬ 
ured  with  simple  equipment  because  of  the  high 
impedance  between  the  probes. 
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FIG.  3 — Variation  of  rosittivily  and  Hall  offoct  with  tomporaturo 


are  the  same  at  every  point,  unlike  a  mixture  of  two 
different  materials  like  that  shown  in  the  photomicro¬ 
graph.  Each  crystalline  phase  has  a  characteristic 
x-ray  pattern  and  within  the  precision  of  the  method, 
x-ray  analysis  will  allow  the  establishment  of  the 
single-phase  nature  of  the  material. 

Metallographic  observations  on  polished  and  etched 
sections  will  allow  for  the  detection  of  amounts  of 
second  phase  which  could  not  be  detected  by  the 
powder  x-ray  technique.  Single  crystal  x-ray  analysis 
will  also  establi.sh  the  crystal  structure  of  the  ma¬ 
terial. 

The  thermal-analysis  technique  determines,  in  ad¬ 
dition  to  the  melting  point,  if  the  alloy  is  single  phase 
I  absence  of  eutectic  or  precipitate)  and  if  it  melts 
congruently  ( does  not  dissociate  before  complete 
melting)  or  incongruently.  This  latter  information 
is  of  importance  for  zone  refining  and  crystal  grow¬ 
ing  procedures.  Occasionally  a  knowledge  of  the 
complete  phase  diagram  is  required.  The  phase  dia¬ 
gram  show’s  the  temperature-composition  relation¬ 
ship  existing  in  a  given  alloy  system. 

After  the  existence  of  a  new  compound  is  estab¬ 
lished,  it  must  be  zone  refined  and  single  crystals 
grown  so  that  the  intrinsic  properties  can  be  deter¬ 
mined.  Following  this,  the  materials  are  doped  with 
known  quantities  of  impurities  so  that  the  extrinsic 
properties  can  be  determined. 

A  number  of  semiconducting  ternary  compounds 
reported  in  the  literature  are  listed  in  Table  I  on 


RECTIFICATION — Point  contact  rectification  is 
another  characteristic  of  semiconductors  (Fig.  2B). 
If  a  potential  is  applied  to  a  specimen  betw’een  a 
large-area  metal  contact  and  a  sharp  metal  point, 
rectification  may  be  observed.  If  forward  current  flows 
when  the  point  contact  is  negative,  the  material  is 
p-type  and  if  it  flows  when  the  point  contact  is  posi¬ 
tive,  the  material  is  n-type.  Ohmic  behavior  is  typi¬ 
cal  of  metals  and  impure  semiconductors. 


CONDUCTIVITY  AND  HALL  EFFECT— Electrical 
conductivity  and  its  temperature  variation  are  basic 
to  the  definition  of  a  semiconductor.  The  measure¬ 
ment  of  conductivity  is  therefore  essential  in  any 
semiconductor  investigation.  Ckrnductivity  depends  on 
the  density  of  free  electrons  or  holes  and  on  the  ve¬ 
locity  with  which  they  move  in  an  applied  field  (mo¬ 
bility).  This  dependence  is  expressed  in  the  equation 
o-  =  Nefi  where  a-  is  the  conductivity,  N  the  density 
of  electrons  or  holes,  e  the  electronic  charge  and  p 
the  mobility.  To  determine  N  and  p  separately,  it  is 
necessary  to  make  further  measurements.  A  most 
useful  property  to  measure  is  the  Hall  coefficient 
(Fig.  2C). 

When  current  flows  in  a  semiconductor  and  a  mag¬ 
netic  field  is  applied  perpendicular  to  this  current. 


the  moving  electrons  or  holes  tend  to  be  deflected 
and  a  potential  difference  is  established  perpendicular 
to  both  the  current  and  the  field.  This  is  the  Hall 
effect.  The  Hall  voltage  is  proportional  to  the  cur¬ 
rent  and  to  the  field  and  the  factor  of  proportionality 
is  the  Hall  coefficient.  The  sign  of  the  Hall  coefficient 
is,  by  convention,  positive  for  p-type  material,  nega¬ 
tive  for  n-type  material.  Its  magnitude  depends  on 
the  density  of  carriers  but  not  on  their  mobility.  It 
can  be  shown  that  R  =  ±r/NE  where  R  is  the  Hall 
coefficient,  and  r  is  some  constant  which  depends  on 
the  subtler  properties  of  the  carriers  but  which  is 
usually  close  to  unity.  The  measurement  of  R  there¬ 
fore  gives  the  density  of  carriers  (and  their  sign). 
The  product  Ra-  is  the  Hall  mobility. 

There  are  many  different  methods  for  measuring 
the  conductivity  and  Hall  coefficient  in  semiconduc¬ 
tors  and  certain  precautions  must  always  be  observed. 
It  is  important  to  use  separate  contacts  for  the  cur¬ 
rent  leads  and  the  voltage  probes  and  to  avoid  draw¬ 
ing  current  through  the  voltage  probes.  This  elimi¬ 
nates  the  errors  which  may  arise  from  contact 
resistance  and  rectification.  In  Hall  measurements, 
a  poor  choice  of  specimen  shape  may  cause  current 
distortion  and  may  lead  to  serious  errors.  Many  other 
pitfalls,  such  as  inhomogeneity,  anistropy,  surface 
contamination  and  nonlinearity  may  be  encountered 
in  these  measurements.  These  are  the  subjects  of 
continuing  research. 

A  wealth  of  information  is  contained  in  the  varia¬ 
tion  of  conductivity  and  Hall  coefficient  with  tem¬ 
perature  (Fig.  3).  The  variation  of  the  density  of 
carriers  with  temperature  depends  on  the  energy 
gap  of  the  material  (the  energy  required  to  produce 
a  hole-electron  pair)  and  the  activation  energy  of  the 
impurities.  Changes  of  sign  in  the  Hall  coefficient 
often  occur  as  the  temperature  is  changed.  These 
give  information  about  the  ratio  of  the  mobilities  of 
electrons  and  holes.  The  variation  of  mobility  with 
temperature  depends  on  the  mechanism  by  which  the 
carriers  are  scattered  as  they  move  through  the  ma¬ 
terial. 

OPTICAL  MEASUREMENTS — Many  applications 
of  semiconductors  depend  on  their  optical  proper¬ 
ties — their  transparency  in  the  infrared  region  of 
the  spectrum,  the  photovoltaic  and  photoelect romag- 
netic  effects,  electroluminescence  and  photoconductiv¬ 
ity.  Measurements  of  these  properties  on  new  semi¬ 
conductors  are  important  not  only  as  indications  of 
their  potential  usefulness  in  optical  devices  but  also 
as  means  of  determining  the  fundamental  properties 
of  the  materials  (Fig.  4).  The  absorption  coefficient 
of  a  thin  semiconductor  specimen  as  a  function  of 
wavelength  gives  information  about  the  energy  gap, 
impurity  ionization  energy,  effective  mass  of  the 
free  carriers  and  the  dielectric  constant.  Photocon¬ 
ductivity  measurements  yield  information  on  lifetime 
and  diffusion  of  the  electrons  and  holes.  The  photo- 
electromagnetic  effect  depends  on  the  mobilities  of 
the  carriers  and  on  the  surface  recombination  veloc¬ 
ity. 

Solid-state  spectroscopy  is  an  important  field  of  re¬ 
search  which  is  indispensable  to  the  study  of  lumines¬ 


cent  materials  (which  overlap  the  fields  of  semicon¬ 
ductors  and  insulators).  Many  of  the  classical 
experiments  of  atomic  spectroscopy  are  being  adapted 
to  solid-state  systems,  where  they  are  helping  to  shed 
light  on  many  of  the  properties  of  electrons  bound  to 
impurities. 

THERMAL  CONDUCTIVITY— Thermal  conductiv¬ 
ity  (K)  of  semiconductors  is  of  obvious  device  im¬ 
portance.  For  transistors  and  similar  devices,  it  is 
desirable  to  use  a  material  with  a  high  thermal  con¬ 
ductivity  to  minimize  local  heating.  On  the  other 
hand,  low  thermal  conductivity  is  one  of  the  most 
important  requirements  for  any  thermoelectric  ma¬ 
terial.  It  enables  large  temperature  differences  to  be 
maintained  in  thermoelectric  refrigerators  and  mini¬ 
mizes  the  conducted  heat  loss  in  generators.  The 
thermal  conductivity  of  semiconductors  is  also  of 
theoretical  interest.  Heat  is  carried  by  the  free  elec¬ 
trons  (as  in  metals),  by  the  vibrating  atoms  (as  in 
insulators)  and  by  other  mechanisms  such  as  the 
diffusion  of  electron-hole  pairs  down  a  temperature 
gradient.  It  is  important  to  separate  the  contribu¬ 
tions  from  the  various  mechanisms  because  some  are 
intrinsic  properties  of  the  material  and  others  depend 
on  the  impurity  conwentratiwns. 

The  measurement  of  thermal  conductivity  is  very 
simple  in  principle  (Fig.  2D).  It  is  merely  necessary 
to  pass  a  measured  amount  of  heat  through  a  speci¬ 
men  of  known  dimensions  and  to  measure  the  tem¬ 
perature  difference  across  the  specimen.  The  heat 


wavelength  in  microns  I 

(T)  ENERGY  GAP  ! 
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(z)  ELECTRON  OR  HOLE  DENSITY  AND  EFFECTIVE  MASS 
(FROM  FREE  CARRIER  ABSORPTION) 

Dielectric  constant 

(FROM  thin  film  fringes) 

ACTIVATION  ENERGY  OF  IMPURITIES 

(FROM  PEAKS  WHICH  APPEAR  AT  LOW  TEMPERATURES) 


FIG.  4— Variation  of  infrorwd  absorption  with  wovoUngth 
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flow  per  unit  area  per  unit  temperature  gradient 
can  then  be  calculated.  However,  in  practice  it  is 
diflicult  to  make  good  thermal  contacts  between  the 
.specimen  and  the  heat  source  and  sink  and  to  assure 
that  all  of  the  heat  flows  through  the  specimen.  Care¬ 
ful  experimental  procedure  is  required,  including 
thermal  shielding  and  operating  in  an  evacuated 
chamber  to  eliminate  convection  and  conduction  in 
the  air  bet^/een  the  source  and  sink. 

THE  CASE  OF  AgSbTe, — By  way  of  summary  and 
illustration,  the  prediction  and  investigation  of  the 
new  ternary  compound  silver  antimony  telluride  will 
be  described.  The  starting  point  for  the  prediction 
of  this  compound  was  the  mineral  Miargyrite 
(AgSbS,).  Nature  has  supplied  other  substitute 
compounds — the  minerals  Matildite  (AgBiS-)  in 
which  bismuth  is  substituted  for  the  antimony,  and 
Wolfsbergite  (CuSbSj)  in  which  copper  is  substituted 
for  the  silver.  It  was  predicted  that  if  the  substitu¬ 
tion  of  tellurium  for  the  chemically  similar  sulfur 
would  produce  a  single-phase  material,  a  new  semi¬ 
conducting  compound  would  be  found. 

When  pure  silver,  antimony  and  tellurium  were 
melted  together  in  the  exact  proportions  and  then 
cooled,  the  result  was  a  clean  solid  ingot  composed 
of  large  crystals — ^the  first  promising  indication  that 
a  new  compound  had  been  made.  The  ingot  was  zone 
refined,  and  again  the  outward  appearance  was  en¬ 
couraging.  X-ray  analysis  showed  that  the  crystal 
structure  was  the  same  as  that  of  Miargyrite 
with  one  important  difference.  Both  have  the  struc¬ 
ture  of  rock  salt  which  is  a  simple  cubic  lattice  with 
sodium  and  chlorine  atoms  alternating  in  a  regular 
arrangement.  In  both,  the  sulfur  or  tellurium  atoms 
fill  the  chlorine  sites.  In  AgSbSj  at  room  tempera¬ 
ture,  the  silver  and  antimony  atoms  alternate  regu¬ 
larly  in  the  sodium  positions,  whereas  in  AgSbTej 
they  are  arranged  at  random  on  these  sites. 

The  thermal  analysis  again  pointed  up  this  differ¬ 
ence.  When  AgSbS,  is  cooled  from  a  high  tempera¬ 
ture,  there  is  a  heating  effect  (a  bump  in  the  cooling 
curve)  when  the  compound  solidifies  from  the  melt, 
and  another  effect  as  the  structure  of  the  crystal 
changes  from  disordered  to  ordered.  The  second 
effect  is  absent  in  the  AgSbTe..:  cooling  curve.  This 
compound  remains  disordered  down  to  room  tem¬ 
perature. 

Metallographic  examination  revealed  that  the  ma¬ 
terial  was  often  single  phase,  but  under  certain  con¬ 
ditions  another  phase,  which  was  darkly  stained  by 
the  acid  etch,  appeared.  A  specimen  which  was 
rich  in  this  second  phase  was  examined  by  x-ray 
crystallographic  methods  and  an  extra  pattern  of 
lines  was  found  besides  those  of  AgSbTe™.  These  lines 
were  characteristic  of  another  .semiconductor,  silver 
telluride. 

Measurements  of  thermoelectric  power  were  the 
first  indication  that  AgSbTe,  is  a  semiconductor. 
On  each  ingot  the  thermoelectric  power  was  positive 
(p-type  material)  and  its  magnitude  was  close  to  200 
ftv/degree  C.  No  point  contact  rectification  was  ob¬ 
served  on  any  of  these  ingots.  The  resistivity  was 


fairly  low,  ranging  from  0.004  to  0.01  ohm-centi¬ 
meters,  and  it  varied  only  slightly  in  the  temperature 
range  —200  C  to  4-200  C. 

The  Hall  effect  showed  an  interesting  and,  at  first, 
bewildering  anomaly.  It  was  sometimes  positive,  as 
expected  in  a  specimen  with  p-type  thermoelectric 
power;  but  in  some  specimens,  with  similar  conduc¬ 
tivity  behavior  and  still  with  p-type  thermoelectric 
power,  the  Hall  effect  was  negative.  The  variation 
of  this  n-type  Hall  effect  as  the  temperature  was 
lowered  added  to  the  mystery:  the  Hall  coefficient 
decreased  to  zero  at  about  —200  C  and  then 
changed  sign  to  become  positive.  No  simple  explana¬ 
tion  for  this  behavior  could  be  found  within  the 
usual  theory  of  semiconductors,  until  it  was  observed 
that  the  n-type  Hall  coefficient  and  the  dark  stained 
regions  on  metallographically  polished  surfaces  were 
found  in  the  same  specimens.  It  then  became  obvious 
that  the  n-type  Hall  coefficient  was  contributed  by 
the  small  fraction  of  silver  telluride  in  these  speci¬ 
mens,  even  though  the  other  properties  were  still 
dominated  by  the  AgSbTe,.  This  unusual  phenome¬ 
non  is  still  being  investigated. 

The  most  interesting  property  of  AgSbTe,  is  its 
thermal  conductivity.  It  was  suspected  that  the  heavy 
atoms  and  the  disordered  structure  would  result  in 
low  thermal  conductivity  in  this  material.  Experi¬ 
ments  have  shown  that  this  is  indeed  the  case.  The 
measured  lattice  component  of  the  thermal  conduc¬ 
tivity  (the  part  associated  with  the  atomic  vibrations 
and  not  the  electrons,  Ki.  =  0.006  watts/cm  degree 
C)  is  about  one  hundred  times  smaller  than  that  of 
germanium,  and  three  times  lower  than  the  best 
known  thermoelectric  compounds  such  as  bismuth 
telluride. 

This  material  is  therefore  potentially  useful  for 
thermoelectric  refrigeration  and  for  power  genera¬ 
tion  at  moderate  temperatures  (it  melts  at  575  C). 
However,  the  electrical  properties  of  the  compound 
as  it  is  now  made  are  not  good  enough  to  make 
AgSbTe,  superior  to  the  best  thermoelectric  alloys. 
Research  is  continuing,  and  there  is  reason  to  believe 
that  these  properties  can  be  improved. 

The  compound  AgSbTe,  has  been  added  to  the 
growing  list  of  new  semiconductors,  but  much  re¬ 
mains  to  be  learned  before  it  can  win  a  place  on  the 
short  list  of  most  useful  semiconductors.  This  same 
statement  applies  to  all  of  the  other  ternary  com¬ 
pounds  in  the  table.  As  research  on  these  and  other 
new  semiconductors  continues,  our  fundamental 
knowledge  of  solid-state  science  will  be  enhanced. 
Novel  and  improved  devices  for  electronics  may  be 
the  result. 
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Wire  Gage  Provides 
Continuous  Measurement 


Simple  circuit  for  measuring  wire  thickness  uses  nondestructive  method  to 
provide  continuous  indication.  Instrument  can  measure  copper  wire  as  small 
as  AWG  size  46 


By  KLAUS  H.  JAENSCH,  Senior  Electronic  Engineer,  Stromberg-Carlson  Co..  Rochester,  New  York 


An  electronic  wire  gage  using 
k  a  principle  normally  employed 
in  proximity  detectors  offers  two 
essential  advantages  over  conven¬ 
tional  methods  for  measuring  tol¬ 
erance  of  diameter  (or  resistance 
per  length)  of  electrical  wire.  First, 
the  test  is  non-destructive  in  that 
insulation  of  the  wire  need  not  be 
removed  as  for  making  contact  in 
measuring  resistance  per  length. 
Second,  any  length  of  more  than  an 
inch  can  be  measured.  This  allows 
continuous  measurement  of  wire  as 
it  is  discharged  from  a  spool. 

An  instrument  with  these  prop¬ 
erties  enables  manufacturers  of 
precision  wire  to  check  their  prod¬ 
uct  continuously  during  the  draw¬ 
ing  operation.  On  coil  winding  ma¬ 
chines,  the  test  instrument  can  be 
inserted  between  spool  and  winding 
spindle.  Meter  indication  shows  the 
thickness  of  the  wire  which  is  actu¬ 
ally  used,  not  only  of  a  sample. 
Moreover,  excessive  stress  during 
the  winding  operation  can  be  de¬ 
tected  and  output  of  test  instru¬ 
ment  may  be  used  to  adjust  the  ten¬ 
sion  automatically. 

Principle  of  Operation 

A  piece  of  conductive  material 
within  the  magnetic  field  of  a  coil 
acts  like  a  shorted  turn  on  a  trans¬ 
former,  lowering  the  coil’s  Q.  If  the 
coil  is  employed  as  part  of  the  reso¬ 
nant  circuit  of  an  oscillator,  ampli¬ 
tude  of  oscillation  is  decreased  by 
inserting  a  conductive  probe  into 
the  coil. 


FIG.  1— Stability  of  mooturing  circuit  b  dotorminod  by.  stability  of  foodback  rosistanco 


This  principle  has  been  in  use  for 
several  years  for  detecting  the  pres¬ 
ence  of  conductive  parts.  In  prox¬ 
imity  detectors,  oscillation  ceases  if 
a  metal  piece  comes  in  the  vicinity 
of  the  detecting  coil.  The  investi¬ 
gation  reported  here  proved  the 
method  to  be  apt  for  accurate  quan¬ 
titative  measurements  as  well.  Am¬ 
plitude  of  oscillation  decreases  with 
diameter  and  conductivity  of  a  wire 


Table  I— Ratio  of  AWG  Numbers 


AWG 

Number 

D 

D* 

D* 

N  -f-  6 

1 

1 

1 

N  -1-  5 

1.12 

1.26 

1  59 

N  +  4 

1.26 

1.59 

2.52 

N  -h  3 

1.41 

2 

4 

N  -h  2 

1.59 

2.52 

6.35 

N  -f  1 

1.78 

3.16 

10.01 

N 

2 

4 

16 

fed  through  the  coil  in  an  axial 
direction.  With  the  prototype  in¬ 
strument,  copper  wire  as  small  as 
1.5  thousandth  of  an  inch  in  di¬ 
ameter  can  be  measured. 

Oscillator 

The  equipment  (Fig.  1)  consists 
of  an  oscillator  including 'the  de¬ 
tecting  coil,  and  a  vtvm  for  meas¬ 
uring  the  oscillator’s  amplitude.  A 
tube  circuit  originally  described  as 
a  Q  multiplier’,  is  used  for  the 
oscillator.  Employing  one  pentode 
only,  this  cathode  follsiwer  type  os¬ 
cillator  has  excellent  stability. 

For  measuring  smallest  wire 
sizes,  a  frequency  around  1  me 
proved  best  suited.  The  test  coil 
acts  as  the  inductance  of  the  reso¬ 
nant  circuit.  Its  specifications  are: 
length  ft  in.,  inside  diameter,  A  in., 
110  turns  of  magnet  wire,  AWG 
(American  Wire  Gage)  No.  39! 

Shielding  of  the  coil  requires  spe- 
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FIG.  2— Conttruction  details  of  coil  or* 
outlined 


cial  attention.  Distance  between 
outer  shield  and  coil  should  be  not 
le.ss  than  one  inch  (Fig.  2).  The 
shield  is  slit  to  avoid  its  acting  as 
a  shortened  turn. 

Of  the  two  coil  terminations,  the 
one  from  the  inner  layer  is  used  as 
ground.  In  .spite  of  this  precaution, 
the  capacitive  effect  of  the  wire 
probe  may  be  too  great,  especially 
when  measuring  sizes  thinner  than 
AWG  40.  This  is  indicated  by  a 
variation  between  readings  with 
the  probe  grounded  and  not 
grounded. 

As  a  remedy,  a  capacitive  shield 
may  be  installed  inside  the  coil 
when  the  instrument  is  intended  to 
measure  extremely  thin  wire.  This 
inner  shield  must  also  be  slit.  To 
keep  damping  action  small,  this  in¬ 
side  shield  should  be  as  thin  as 
practicable,  not  more  than  0.0001- 
in.  copper,  0.00015-in.  brass,  or 
0.0002-in.  Constantan  or  similar  re¬ 
sistive  material.  Start  of  the  wind¬ 
ing  and  connection  lead  of  about  the 
same  size  wire  are  soldered  to  the 
shield.  Care  should  be  exercised  to 
produce  a  small  joint  with  little 
solder,  since  any  coherent  mass  of 
conductive  material  in  this  sensi¬ 
tive-area  reduces  the  sensitivity  by 
biasing  the  coil’s  Q. 

For  the  same  reason,  condensing 
moisture  must  be  kept  from  form¬ 
ing  a  continuous  film  on  the  coil's 
surface.  Condensation  is  prevented 


by  impregnating  the  coil  in  wax. 
Finally,  the  coil  is  fixed  in  place  by 
filling  the  space  between  coil  and 
outer  shield  with  wax. 

Relation  of  Wire  Sizes 

Table  I  shows  the  numerical  rela¬ 
tion  of  AWG  numbers  to  wire  di¬ 
ameter,  D.  The  ratios  shown  apply 
to  any  sequence  of  numbers  of  the 
AWG  system.  For  example,  taking 
AWG  34  as  N,  (N  +  6)  means 
AWG  40,  which  has  half  the  diam¬ 
eter,  and  a  quarter  of  the  cross 
section  of  AWG  34. 


The  fourth  power  of  diameter, 
displayed  in  column  D*  of  the  table, 
characterizes  the  attenuating  action 
of  a  wire  probe  in  the  test  method 
described.  This  fact  is  considered 
in  measuring  stranded  wire.  Six¬ 
teen  parallel,  insulated  strands 
cause  the  same  attenuation  of  the 
oscillator  amplitude  as  a  single  wire 
of  twice  the  bare  diameter.  This  is 
in  contrast  to  usual  resistance-per- 
length  measurements,  in  which  four 
strands  are  equivalent  to  a  single 
wire  of  twice  the  diameter. 

Due  to  this  peculiarity,  stranded 
wire  with  strands  not  insulated 
from  each  other  can  not  be  meas¬ 
ured  properly  with  this  instrument. 
Readings  would  vary  within  the  lim¬ 
its  of  second  power  and  fourth 
power  of  the  equivalent  diameter, 
depending  on  incalculable  contact 
between  strands. 

Scale 

Figure  3  shows  the  typical  at¬ 
tenuation  of  oscillator  amplitude 
caused  by  wire  probes  of  different 
size.  Attenuated  amplitude,  E^,  is 
displayed  in  percent  of  amplitude 
without  probe,  E,.  With  different 
wire  sizes  and  certain  correspond¬ 
ing  values  of  E„  proportions  are 
the  same  over  the  entire  usable 
region  of  oscillator  amplitude. 
Therefore,  symbol  N  is  used  for 
wire  sizes,  representing  any  AWG 
number. 

Assuming  a  linear  indication  of 
voltage,  the  meter  scale  can  be  di¬ 
rectly  derived  from  this  character¬ 
istic,  as  presented  on  the  right-hand 
side  of  the  diagram.  Without  probe, 
meter  reading  is  full  scale  (E^  = 
E,  =  100  percent) .  A  probe  of  AWG 
number  N,  for  example,  AWG  40, 
brings  the  reading  dowm  to  point 
N  of  the  scale.  In  this  case,  a  probe 
of  AWG  41  will  read  -|-  1 ;  AWG 
42,  N  -I-  2;  and  so  on.  For  size  N, 
the  scale  is  subdivided  in  percent 
deviation  from  nominal  diameter. 

With  this  information  it  is  pos¬ 
sible  to  build  a  multirange  instru¬ 
ment  for  measuring  several  AWG 
numbers,  using  a  common  meter 
scale  for  all  ranges.  Individual  val¬ 
ues  of  oscillator  amplitude  without 
probe,  E„  required  to  produce  the 
scale  proportion  of  Fig.  3  for  dif¬ 
ferent  wire  sizes,  are  plotted  in 
Fig.  4.  Meter  sensitivity  has  to  be 
adjusted  in  each  case  to  produce 


METER  SCALE 


I  '  I  lTV-'f-"rV"t"1  t  I  I  'I  1  I  I  !  I'l  I  * 

0  5  to  15  ‘  20  25 

D^-NUMBER  OF  STRAWS  OF  AWC  W).  (R+6) 


FIG.  3— Site  of  wir*  b«ing  cKacked  i«  determined  by  relationship  of  vohoges 
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FIG.  4— Oscillator  output  without  probo  it  a  function  of  wiro  tiio,  N 


FIG.  S— Stability  it  affoctod  by  variation  of  foodback  rotittonco 


full  scale  reading  without  probe. 

Output  amplitude  of  the  oscilla¬ 
tor,  E,  is  adjusted  by  varying  the 
feedback  resistor  Rr  (Fig.  1).  The 
highest  value  of  feedback  resistance 
with  which  oscillation  occurs,  R„ 
is  in  the  order  of  4,000  ohms.  By 
decreasing  /?,  below  this  value,  am¬ 
plitude  of  oscillation  increases.  The 
solid  line  of  Fig.  5  shows  the  em¬ 
pirical  relationship  of  amplitude,  E, 
versus  ratio  (Rn  —  Rr) /Rr 

Knowing  from  Fig.  4  the  values 
of  oscillator  amplitude  required  for 
the  different  ranges,  the  corre¬ 
sponding  feedback  resistor  for  pro¬ 
ducing  these  amplitudes  can  be 
found  from  Fig.  5.  Related  by  am¬ 
plitude  E  =  Et  m  both  diagrams, 
the  scale  of  AWG  numbers  is  en¬ 
tered  in  Fig.  5. 

Stability  and  Sensithfity 

Dashed  lines  of  Fig.  5  referring 
to  the  right  hand  scale,  sE  percent, 
allow  calculating  the  stability  of  the 
instrument  in  different  ranges.  Con¬ 
sidering,  for  example,  AWG  46,  a 
variation  of  feedback  resistance 
\Rr/Rr  =  0.01  percent  would  cause 
a  deviation  in  amplitude,  aE  =  7 
percent.  This  is  equivalent  to  an 
error  of  approximately  4  percent  in 
reading  wire  diameter.  The  same 
line,  sRr/Rr  =  0.01  percent,  indi¬ 
cates  an  error  lE  =  1  percent  for 
range  AWG  43,  equivalent  to  0.5 
percent  in  wire  diameter. 


Both  these  calculations  assume  a 
resistance  variation  of  0.01  per¬ 
cent.  With  the  temperature  coeffi¬ 
cient  of  20  ppm  per  degree  centi¬ 
grade  of  good  quality  precision  wire 
resistors,  this  value  would  be 
reached  by  a  temperature  change 
of  5  C.  Close  tolerances  like  this 
are  achieved  by  housing  the  fixed 
portion  of  Rr  in  a  temperature-con¬ 
trolled  crystal  oven. 

Oscillator  output  amplitude  may 
be  measured  by  means  of  any  con¬ 
ventional  vtvm  circuit.  Interaction 
between  the  indicating  circuit  and 
the  oscillator  is  prevented  by  at¬ 
taching  a  buffer  amplifier  to  the 
oscillator. 

The  range  selector  switch  is  con¬ 
veniently  incorporated  in  this  buffer 
stage,  as  shown  in  Fig.  1.  Taps  of 


FIG.  4— Variation  of  tkin  affort  with  wira 
til*  and  fraquancy  i«  thawn 


the  cathode  resistor  are  calibrated 
by  using  the  information  shown  in 
Fig.  4. 

Oscillator  amplitude  is  adjusted 
by  using  the  continuously  variable 
part  of  the  feedback  resistance,  Rr, 
to  produce  full  scale  reading  with 
no  probe.  The  potentiometer  should 
be  of  low  temperature  coefficient 
wire,  and  preferably  a  multiturn 
type  for  sufficient  resolution  in  a 
multirange  instrument. 

Skin  Effect 

For  measuring  copper  wire 
heavier  than  AWG  38,  influence  of 
skin  effect  must  be  considered.  Fig¬ 
ure  6  shows  the  behavior  of  copper 
wire  at  three  different  frequencies. 
Dashed  lines  present  apparent  re¬ 
sistance  per  length.  Full  lines  show 
apparent  results  with  the  electronic 
wire  gage. 

In  designing  a  common-scale, 
multirange  instrument,  skin  effect 
sets  the  useful  limit  toward  heavier 
sizes.  Renouncing  the  possibility  of 
measuring  extremely  thin  wire, 
heavier  wires  can  be  tested  by  em¬ 
ploying  a  lower  frequency.  Lower 
frequency  designs  of  the  instru¬ 
ment  are  less  critical  as  to  environ¬ 
mental  capacitive  influence  on  the 
test  coil. 

Rfa^XRENCE 

(1)  H.  B.  Hanfs,  Bimplifled  Q  Multi¬ 
plier,  Ei.BOTiu>Mioa,  p  ISO,  May  1951. 
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Circuit  Modifications  For 

Electronic  methods  are  used  to  accelerate  conventional  electromechanical 
counters  by  a  factor  of  3  or  more  without  attendant  contact  and  flyback 
problems.  Counter  life  is  not  shortened 


By  RONALD  L.  IVES,  Palo  Alto,  California 


The  average  operating  rate  of 
simple  electromechanical  count¬ 
ers  has  been  increased  from  about 
10  cps  in  1940  to  about  25  cpst  at 
this  date.  Current  instrumentation 
often  requires  faster  operation, 
preferably  at  low  cost  and  at  no  im¬ 
pairment  of  operating  life. 

Electromechanical  counters  can 
be  improved  by  modifying  either 
the  electrical  or  the  mechanical  de¬ 
sign  and  construction,  both  of 
which  set  limits  on  the  amount  of 
acceleration  which  is  feasible. 

Mechanical  modifications  to  in¬ 
crease  operating  rate  are  few  and 
relatively  simple,  but  sometimes 
quite  effective.  Most  common  speed- 
increasing  adjustment  is  to  mini¬ 
mize  the  armature — core  spacing, 
tighten  the  return  spring  and  oil 
the  pivots.  With  poorly  designed 
counters,  with  which  the  improve¬ 
ment  labor  cost  may  exceed  the  pur¬ 
chase  price,  such  adjustments  are 
quite  effective,  producing  an  in¬ 
crease  in  the  operating  rate  of  up 
to  50  percent.  With  better  grade 
counters,  where  attention  has  al¬ 
ready  been  paid  to  mechanical  de¬ 
sign,  little  improvement  in  this 
manner  is  possible. 

Counters  having  flap  armatures 
can  be  accelerated  in  many  in¬ 
stances  by  reshaping  the  armature 
so  that  while  the  magnetic  circuit 
is  substantially  unchanged,  the 
mass  of  the  armature  is  reduced. 

Electrical  Modifications 

Electrical  circuit  modifications  to 
increase  operating  speed  are  numer¬ 
ous,  fairly  simple,  very  productive 
and  lead  to  rate  increases  of  as 
much  as  300  percent.  Most  effec¬ 
tive  method — vacuum  tube  drive — 
not  only  increases  speed  by  a  fac- 


Baltary  of  six  accoUrcrtod  •loctroniochan- 
icol  countort  at  utod  in  IGY  onomom- 
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tor  of  up  to  three,  but  also  virtually 
eliminates  contact  troubles  and  fly¬ 
back  problems.  Properly  applied, 
these  electrical  acceleration  means 
do  not  shorten  the  life  of  the 
counter  and  make  no  inordinate  de¬ 
mands  on  the  power  supply. 

All  electrical  methods  of  acceler¬ 
ating  electromechanical  counters 
depend  for  their  operation  on  a 
shortening  of  the  time  constant  of 
the  electrical  circuit  of  the  counter. 
This  is  substantially  the  drive  mag¬ 
net  coil,  and  its  time  constant  can 
be  stated  as  L/E,  in  which  L  is  the 
inductance  in  henries,  and  E  the  re¬ 
sistance  in  ohms.  Inductance  L  here 
is  not  a  constant  as  the  properties 
of  the  magnetic  circuit  change  dur¬ 
ing  the  operating  cycle. 

The  simplified  formula  for  the 
buildup  of  current  in  an  inductance 
is  r  =  (L/E)  In  (E/E  —  Ei)  where 
T  is  the  pull-in  time  of  the  counter 
armature,  L  is  the  inductance  of  the 
coil  in  henries,  E  is  the  resistance 
of  the  coil  in  ohms,  E  is  the  voltage 
across  the  coil  and  i  is  the  instan¬ 


taneous  coil  currents  in  amperes. 

As  L  in  this  formula  is  built  into 
the  counter  and  is  not  subject  to 
easy  alteration,  T  can  be  reduced 
to  speed  up  counter  operation  only 
by  increasing  E  or  E.  Both  methods 
are  useful  and  a  combination  of 
them  using  vacuum-tube  drive 
seems  most  effective. 

The  simplest  method  of  increas¬ 
ing  E  is  by  direct  overvolting  the 
counter.  This  speeds  up  armature 
pull-in  time  but  tends  to  slow  up 
armature  release  due  to  overmag¬ 
netization  of  the  core.  Serious  fly¬ 
back  troubles  are  also  introduced 
with  attendant  shortening  of  con¬ 
tact  life. 

When  adequate  spark  absorption 
means  are  added  to  the  circuit, 
damping  retards  armature  release 
so  that  little  net  gain  results  from 
overvolting  and  the  equilibrium 
temperature  of  the  counter  coil  is 
likely  to  be  abnormally  high. 

To  offset  the  disadvantages  of 
direct  overvolting  while  attempting 
to  retain  its  advantages,  two  modi¬ 
fications — pulsed  overvolting  and 
sliding  overvolting  have  been  devel¬ 
oped. 

Pulsed  Overvolting 

Pulsed  overvolting  is  the  applica¬ 
tion  of  an  excess  voltage  to  a 


FIG.  1— Circuits  for  sliding  ovorvolting  of 
a  countor  coil 
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FIG.  2— Ceil  current  buildup  at  rated  vohage  (A),  current  buildup  at  elevcrted  voltage  (I), 
buildup  when  switch  is  closed  (C)  and  change  in  voltage  across  ceil  (D) 


counter  coil  for  a  limited  time.  The 
reasoning  involved  here  is  that  if 
a  counter  operates  satisfactorily 
with  100  V  applied  for  0.1  seconds, 
it  should  also  operate  satisfactorily, 
and  much  faster,  if  500  v  are  ap¬ 
plied  for  0.02  seconds.  Experiments 
show  that  change  of  armature 
pull-in  time  with  change  of  voltage 
is  approximated  by  PJPi  =  (EJ 
Ej)**  where  P,  and  P,  are  the  arma¬ 
ture  pull-in  times  and  E,  and  E,  are 
the  corresponding  applied  voltages. 
Voltage  is  applied  in  each  case  for 
the  full  armature  pull-in  time. 

This  method  of  counter  accelera¬ 
tion  is  somewhat  superior  to  direct 
overvolting,  as  the  core  is  not  over¬ 
magnetized.  This  leads  to  a  reduc¬ 
tion  in  flyback  problems,  contact 
burning  and  coil  heating.  Insula¬ 
tion  and  mechanical  factors  limit 
the  useful  acceleration  attainable  by 
this  method  to  approximately  a  fac¬ 
tor  of  three. 

Sliding  overvolting  is  the  appli¬ 
cation  of  an  excess  voltage  to  the 
counter  coil  when  the  circuit  is  first 
completed.  This  voltage  is  then  re¬ 
duced,  so  that  it  falls  to  or  below 
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FIG.  3— Modium-sontitivity  counter  occolor* 
oter  (A).  wMi  Zonor  diode  biasing  (B) 

the  normal  operating  voltage  of  the 
counter  during  the  pull-in  time. 
Methods  of  applying  sliding  over¬ 
volting  to  a  counter  coil  are  out¬ 
lined  in  Fig.  1.  It  may  be  noted  that 
these  are  the  familiar  relay  slam¬ 
mer  circuits  used  during  World 
War  II.  In  the  first  two  circuits  (A 
and  B),  which  require  a  double¬ 
throw  contactor,  the  capacitor  value 


is  about  1.2  times  the  minimum  for 
dependable  operation  of  the  counter 
at  the  voltage  applied.  In  both  in¬ 
stances,  the  applied  voltage  is  con¬ 
siderably  higher  than  the  rated  op¬ 
erating  voltage  of  the  counter. 

In  Fig.  1C,  constants  for  depend¬ 
able  operation  of  a  counter  at  about 
twice  the  rated  speed  are  shown. 
Capacitor  value  here  is  about  0.6  of 
that  needed  to  operate  the  counter 
if  charged  at  the  supply  voltage, 
and  then  discharged  through  the 
counter  coil.  This  circuit  operates 
with  no  serious  trouble  from  con¬ 
tact  failure,  flybacks  or  coil  heating. 
With  this  circuit,  counter  life  at 
double  rated  speed  is  substantially 
rated  life  and  this  appears  to  be  the 
optimum  non-thermion  ic  counter 
acceleration  circuit  using  only  ele¬ 
vated  voltage. 

Another  means  of  accelerating 
electromechanical  counters  to  in¬ 
crease  the  circuit  resistance.  This 
also  calls  for  an  increase  in  voltage, 
so  that  the  equilibrium  voltage 
across  the  coil  is  substantially  the 
rated  operating  voltage.  The  oper¬ 
ating  circuit,  and  relation  of  coil 
current,  supply  voltage  and  voltage 
applied  across  coil,  are  shown  in 
Fig.  2.  Here,  curve  A  shows  the 
current  buildup  in  the  counter  coil 
when  rated  voltage  is  applied. 
Counter  armature  pulls  in  when  the 
current  reaches  the  pull-in  point. 
Curve  B  shows  current  buildup  at  a 
greatly  elevated  supply  voltage. 
Here,  the  current  reaches  the  oper¬ 
ating  point  in  a  relatively  short 
time.  Curve  C  shows  the  current 
buildup  in  the  counter  coil  when 
the  switch  in  the  circuit  insert  is 
closed.  Current  here  reaches  the 
operating  value  much  faster  than 
when  only  the  rated  voltage  is  ap¬ 
plied  to  the  coil,  but  somewhat 
slower  than  when  an  excessive  volt¬ 
age  is  applied  directly.  Change  of 
voltage  across  the  counter  coil,  dur¬ 
ing  the  current  buildup  of  curve  C, 
is  shown  in  curve  D.  This  is  a  very 
simple  application  of  the  sliding 
overvolting  previously  discussed. 
It  is  widely  used  in  industrial 
counting,  and  gives  a  counter  ac¬ 
celeration  by  a  factor  of  more  than 
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two  without  apparent  shortening 
of  counter  life. 

Thermionic  Counters 

When  use  of  contacts  is  undesir¬ 
able,  as  in  photoelectric  drive  cir¬ 
cuits,  thermionic  counter  drives 
are  commonly  employed.  These  per¬ 
mit  use  of  both  pulsing  and  sliding 
overvolting  and  give  a  maximum  of 
counter  acceleration  with  a  mini¬ 
mum  of  overheating  and  other  dam¬ 
age  to  the  counter  coil  and  mecha¬ 
nism.  Circuit  of  a  thermionic 
counter  accelerator,  having  moder¬ 
ate  sensitivity,  is  shown  in  Fig.  3A. 
This  accelerator  is  designed  for  in¬ 
dustrial  use,  employs  off-the-shelf 
components,  and  does  not  need  re¬ 
adjustment  when  the  tube  is 
changed.  By  its  use,  operating  speed 
of  most  electromechanical  counters 
can  be  doubled.  Counters  used  in 
this  circuit  commonly  last  some¬ 
what  longer  than  the  rated  service 
life. 

The  power  supply  can  be  simpli¬ 
fied,  and  the  installation  made  more 
compact,  by  securing  the  hold-off 
bias  from  a  Zener  diode,  as  in  Fig. 
3B.  As  the  sustaining  current  for 
the  Zener  voltage  drop  comes 
largely  from  the  screen  circuit  of 
the  pentode,  this  circuit  simplifica¬ 
tion  does  not  impair  counter  opera¬ 
tion  or  life. 

Sensitivity  of  this  circuit  can  be 
increased,  by  a  factor  of  approxi¬ 
mately  two,  by  hand  picking  the 
tube  used,  and  then  adjusting  the 
plate  and  screen  voltages  for  opti¬ 
mum  operation.  This  expedient  is 
undesirable  in  most  industrial  in¬ 
stallations  because  a  counter  circuit 
so  adjusted  will  not  necessarily 
work  well  with  any  good  tube  in 
the  socket. 

A  more  sensitive  circuit,  designed 
for  operation  from  photocell  ane¬ 
mometers  at  1.  G.  Y.  installations  in 


FIG.  5— Improvud  counter-accelerator  per¬ 
mits  simplified  power  supply 

Antarctica  and  at  other  difficult 
locations,  is  shown  in  Fig.  4.  This . 
consists  essentially  of  a  starved 
6AK5  amplifier  neon-coupled  to  a 
6AQ5  counter  driver.  As  commer¬ 
cially  constructed,  these  counters 
were  arranged  in  batteries  of  six, 
with  a  single  power  supply,  ener¬ 
gizing  not  only  the  counters,  but 
also  the  anemometer  lamps  and 
photocells. 

Consistently  attainable  operating 
speeds  of  slightly  more  than  60  cps. 
were  noted  with  counters  rated  at 
a  maximum  operating  speed  of  25 
cps.  Ultimate  life  of  the  counters 
in  this  service  is  not  known,  those 
used  in  Antarctica  having  passed 
50  nnllion  counts  without  mainte¬ 
nance.  Some  power  supply  difficulty 
was  experienced  due  to  condensa¬ 
tion  in  the  selenium  rectifiers.  This 
is  reducible  by  use  of  hermetically 
sealed  selenium  rectifiers  and  seems 
to  be  no  problem  when  silicon  recti¬ 
fiers  are  used. 

Because  accelerated  counters  re¬ 
spond  to  60  cycle  signals,  a  number 
of  precautions  were  necessary  to 
prevent  spurious  counts  from  line 
pickup;  and  additional  precautions 
were  found  desirable  to  prevent  the 
leakage  fields  of  the  counters,  par¬ 
ticularly  on  release,  from  trigger¬ 
ing  other  circuits. 

Tests  with  a  variety  of  counters 
of  European  and  American  manu¬ 
facture  show  that  operation  can  be 
accelerated  by  a  factor  of  2  to  2.5  by 
use  of  the  circuit  of  Fig.  4,  or  rather 
obvious  modifications  thereof,  pro¬ 
vided  the  counter  is  of  good 
mechanical  design  without  shorten¬ 
ing  its  rated  service  life.  Counters 
of  this  type  are  built  like  a  good- 
grade  clock,  using  steel,  brass,  and 
plastic.  Poorly-made  counters  can 
also  be  accelerated  but  their  service 
life  at  high  counting  rates  is  very 
short  as  they  start  ejecting  gear- 


teeth,  ratchet  pawls  and  small 
springs  after  only  a  few  thousand 
operations.  These  counters  are  con¬ 
structed  of  pot  metal,  soft  alumi¬ 
num  and  inferior  plastics. 

Improved  Circuit 

Satisfactory  though  this  counter- 
accelerating  circuit  has  proven  in 
use,  advances  of  the  art  have  made 
possible  some  improvements  by 
which  a  counter  can  be  accelerated 
safely  by  a  factor  of  more  than 
three,  and  the  power  supply  can 
be  simplified  at  the  same  time.  This 
improved  circuit  is  shown  in  Fig.  5. 

In  this  circuit,  higher  voltage  op¬ 
eration  permitting  higher  operating 
speeds,  is  made  possible  by  use  of 
a  6AU6  in  place  of  the  6AK5  for¬ 
merly  used.  The  coupling  between 
the  6AU6  and  the  6AQ5  is  changed 
to  capacitative  plus  neon  so  that 
failure  of  the  6AU6  will  not  put 
the  6AQ5  into  continuous  heavy 
conduction  leading  to  tube  and 
counter  burnout,  with  possible  dam¬ 
age  to  the  power  supply.  Replace¬ 
ment  of  the  6AQ5  grid  resistor  by 
a  silicon  diode  corrects  the  tend¬ 
ency  of  the  tube  to  bias  itself  oflf 
at  high  count  rates.  Lastly,  the  bias 
supply  is  eliminated  by  use  of  a  pair 
of  Zener  diodes  in  the  cathode  cir¬ 
cuit  of  the  6AQ5. 

Dependable  count  rates  with  this 
circuit  using  a  counter  rated  at  25 
cps  exceed  75  cps.  A  small  addi¬ 
tional  rate  increase  can  be  brought 
about  by  lightening  the  counter 
armature,  as  previously  outlined,  or 
by  reducing  the  coupling  capacitors 
until  the  pull-in  pulse  is  about  0.9 
of  the  pull-in  time.  Under  these 
conditions,  the  armature  coasts  for 
the  last  10  percent  of  its  travel,  and 
the  armature  bounce  (after  contact 
with  the  magnet  core)  accelerates 
the  return  stroke.  This  means  pos¬ 
sible  a  dependable  count  rate  of 
about  85  cps. 

Further  armature  acceleration  is 
possible  by  this  method,  but  depend¬ 
able  counts  at  rates  exceeding  85 
cps  are  not  now  attainable  because 
of  coasting  of  the  first  number 
wheel,  which  produces  overcounts 
of  up  to  four  in  any  operation.  A 
slight  redesign  of  the  counter 
mechanism  would  probably  make 
sustained  counts  more  dependable 
at  rates  slightly  exceeding  100 
cps. 
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Electronic  Tonometer 
For  Glaucoma  Diagnosis 

Glaucoma  can  be  detected  by  a  probe  that  measures  pressure  within  the 
eyeball.  Early  diagnosis  makes  ultimate  cure  possible 


By  R.  STUART  MACKAY  and  ELWIN  MARG,  U.  of  California  Medical  Ceivter,  San  Francisco.  CaL 
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OF  all  people  over  forty,  it  is 
estimated  that  two  percent  are 
going  blind  from  what  is  known  as 
simple  glaucoma.  In  this  malady 
an  increase  in  pressure,  if  not  de¬ 
tected  and  corrected  in  time,  causes 
irreparable  damage  to  the  optic 
nerve.  Its  onset  is  diagnosed  earli¬ 
est  by  measuring  the  pressure  with¬ 
in  the  eye  using  devices  called 
tonometers,  after  which  the  pres¬ 
sure  can  be  relieved  by  drugs  or 
surgery.  A  new  electronic  tonom¬ 
eter  has  been  conceived  that  is  so 
fast  and  gentle  that  it  does  not  re¬ 
quire  anesthetics  and  yet  it  is  more 
accurate  because  it  does  not  respond 
to  extraneous  factors  that  lead  to 
uncertain  readings  in  the  classic 
devices. 

Conventional  tonometers  measure 
pressure  in  one  of  two  ways.  Either 
a  plunger  is  placed  upon  the  front 
surface  of  the  eye  in  a  vertical  posi¬ 
tion  and  the  indentation  due  to  load¬ 
ing  with  a  known  weight  measured, 
or  else  the  area  flattened  by  press¬ 
ing  a  transparent  plate  against  the 
eye  with  a  given  force  is  measured 
optically.  Bending  of  the  cornea  in¬ 
troduces  an  uncertainty  into  the 
reading  because  of  its  stiffness  or 
rigidity.  The  difficulty  is  increased 
in  an  astigmatic  eye  where  the  cur- 
v.'iture  may  be  different  in  different 
directions.  Even  the  surface  ten¬ 
sion  of  tears  introduces  an  uncer¬ 
tain  component  of  force. 

Operational  Principles 

Figure  1  shows  the  arrangement 
of  the  new  tonometer.  The  eye  is 
momentarily  flattened  beyond  the 
pressure  sensitive  region.  Since 
the  bending  takes  place  at  the  pe¬ 
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riphery  of  the  probe,  the  central 
plunger  is  not  acted  upon  by  bend¬ 
ing  forces.  Any  tension  in  the  tis¬ 
sues  is  a  centrifugal  force  that  does 
not  act  on  the  pressure  sensitive 
area.  The  probe  is  a  small  hand¬ 
held  device  that  is  momentarily 
touched  to  the  eye.  As  long  as  the 
front  surface  of  the  probe  remains 
approximately  flat,  essentially  the 
only  variable  that  will  be  recorded 
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is  the  intraocular  pressure. 

In  the  present  device  flatness,  as 
well  as  freedom  from  drift  caused 
by  changes  in  amplifier  gain  or 
changes  in  resiliency  of  the  me¬ 
chanical  components,  is  assured  by 
a  feedback  mechanism.  Any  tend¬ 
ency  for  the  plunger  to  be  deflected 
inwards  is  sensed  by  a  sensitive  mo¬ 
tion  transducer  and  is  counter¬ 
acted  by  the  resulting  change  in 
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external  force.  Thus  the  reading, 
which  can  be  recorded  on  a  pen- 
writer,  displays  a  plateau  whose  ele¬ 
vation  is  a  measure  of  intraocular 
pressure  (Fig.  2). 


the  displacement  direction.  The 
signal  (voltage)  is  fed  to  the  d-c 
amplifier  via  the  shielded  probe- 
cable  and  the  output  from  the  d-c 
amplifier  feeds  the  transistor-pair, 
Qi  and  Q,.  The  amplified  signal 
drives  the  restoring  coil  which 
forces  the  probe  into  the  plane  of 
its  surrounding  annular  plate.  The 
actuator  consists  of  the  voice  coil 
and  magnet  from  a  small  loud¬ 
speaker. 

The  signal  from  the  displacement 
sensor  is  about  0.1  volt  per  micron 
of  movement  of  the  plunger.  The 
feedback  system  applies  a  force  of 
about  0.8  gram  to  the  eye  for  a  nor¬ 
mal  intraocular  pressure  of  16  milli¬ 
meters  of  mercury.  The  deflection 
of  the  system  is  0.6  microns  for  a 
pressure  of  40  millimeters  of  mer¬ 
cury.  A  change  in  oscillator  fre¬ 
quency  from  5  megacycles  down  to 
100  kilocycles  decreases  the  sensi¬ 
tivity  to  uselessness. 

In  Fig.  3,  T,  and  T,  are  Miller 
transformers,  type  1467,  the  pri¬ 
mary  of  T,  being  L,.  Coupled  to  T, 
and  Tt  are  L.  and  L„  which  each 
have  16  turns  in  two  layers  of  No. 
22  wire.  The  primary  and  secon- 
day  of  r,  are  labeled  L,  and  Ls  re¬ 
spectively.  The  probe  is  shielded 
and  the  shield  has  an  axial  slit  so 
that  it  does  not  act  as  a  shorted 
turn.  The  probe  shield  is  grounded 
to  the  shield  of  the  connecting  cable. 
This  connecting  cable  carries  both 
radio  frequency  to  the  probe  and 
the  detected  signal  from  it. 

The  plunger  diameter  is  approxi¬ 
mately  2  millimeters  and  the  di¬ 
ameter  of  that  part  of  the  eye  flat¬ 
tened  by  the  surrounding  plate  is 
approximately  3  millimeters.  The 
mass  of  the  moving  parts  in  the 
device  is  kept  to  a  minimum  so  that 
accelerometer  or  seismograph  ef¬ 
fects  are  minimized  in  the  record¬ 
ing  as  the  probe  is  moved.  Prob¬ 
lems  of  friction  were  minimized  in 
the  design  of  the  probe  but  their  re¬ 
maining  interference  was  removed 
by  including  in  the  feedback  loop  a 
small  200  cycle  voltage  signal  (fed 
in  by  Tt).  The  resulting  small  am¬ 
plitude  motion  introduces  no  notice¬ 
able  signal  but  eliminates  the  ef¬ 
fects  of  static  friction. 

The  help  of  Mr.  Raymond 
Oechsli  in  perfecting  the  circuits 
and  the  probe  is  gratefully  ac¬ 
knowledged. 


TISSUE 

TENSION 


Circuit  Operation 

The  requirements  of  the  motion- 
transducer  are  twofold.  It  must 
(1)  be  extremely  sensitive  to  small 
displacements  and  (2)  very  little 
force  should  either  be  required  by 
the  transducer,  or  reflected  back 
into  the  system  by  it.  The  trans¬ 
ducer  employed  made  use  of  the 
motion  of  a  ferrite  core  which 
altered  the  inductance  of  an  ad¬ 
jacent  coil.  The  change  in  in¬ 
current  in  a  direct  coupled  mag-  ductance  is  measured  by  a  circuit 
netic  actuator.  A  measure  of  the  resembling  some  types  of  fre- 
pressure  is  then  obtained  by  record-  quency-modulation  detectors.  The 
ing  the  current  to  the  feedback  circuit  is  shown  in  Fig.  3. 
magnet.  The  scale  is  linear  and  free  Changes  in  position  of  the  mov- 
from  involved  calibration  because  ing  ferrite  core  cause  a  signal  to 

the  plunger  never  moves  appreci-  be  developed  across  capacitor  C„ 
ably  and  thus  changes  in  transducer  with  signal  polarity  dependent  upon 
sensitivity  with  deflection,  or  varia¬ 
tions  in  restoring  force  field,  are 
not  introduced. 

In  using  the  device  the  probe  Is 
momentarily  pressed  against  the 
eye.  As  the  force  of  contact  in¬ 
creases,  the  recorded  reading  will 
increase  until  the  plunger,  which 
Js  about  two  millimeters  in  di¬ 
ameter,  is  covered.  The  further  in¬ 
crease  in  force  will  not  change  the 
reading  until  the  pressure  within 
the  eye  begins  to  be  raised  by  the 


OETECTON 


FIG.  1— Mognatic  faadbock  it  photad  to 
that  plungar  ratitft  ayaboll  prattura  and 
ramaint  opproximataly  co-planar  with 
turrounding  annular  ring 


PLATEAU 


FIG.  2— Racordod  ratponta  at  proba  it 
appliad  to,  and  takan  away  from,  Hia 
ayabaH.  Tha  paak  indkatat  axira  prat¬ 
tura  cautad  by  proba 
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FIG.  3— Circuit  diagram  thowt  intarconnoction  of  otcillator,  probo,  and  d-c  amplifiar 
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OAc*  Mlup  Miggasts  on*  proctkal  opplkatioii  for  monetcopo  choroctor  gonorotor  which 
hot  boon  dovolopod  ot  Stanford  RoMorch  Inctituto 


Character  Generator  for 
Digital  Computers 

Speed  with  which  machine-to-person  information  links  con  process  informa¬ 
tion  has  lagged  behind  computer  capabilities.  This  monoscope  tube,  operat¬ 
ing  in  the  speed  range  of  computers  and  memory  devices,  provides  readout 
directly  on  a  cro  or  on  paper 


By  EARLE  D.  JONES,  ReMearch  EiiKineer,  Stanford  Research  Institute,  Menlo  Park,  California 


A  COMPACT  AND  economical  mono¬ 
scope  tube  apparatus  which 
l^enerates  well-formed  alphanu¬ 
meric  characters  for  display  at  high 
speeds  is  described  in  this  article. 
In  this  apparatus,  the  character 
generation  function  is  completely 
separated  from  the  character  dis¬ 
play,  thus  providing  a  degree  of 
flexibility  not  available  in  some 
other  methods.  With  repetitive 
digital  information,  for  instance, 
an  ordinary  laboratory  oscillo- 
.scope  may  be  used  to  display  the 
characters. 

This  monoscope  character  gen¬ 
erator  may  also  be  used  to  drive  cer¬ 
tain  types  of  hard  copy  printers, 
either  by  optical  transfer  of  visu¬ 
ally  presented  information  or  di¬ 
rectly  for  special  types  of  electro- 
.static  printing  tubes. 

Input  to  this  monoscope  is  de¬ 
rived  from  conventional  six-wire 
parallel  binary  information.  A 


standardizer  at  the  input  supplies 
uniform  and  consistent  electrical 
pulses  to  the  generator,  permitting 
the  device  to  be  driven  by  a  wide 
variety  of  sources. 

Sources  of  Information 

Excellent  results  have  been  ob¬ 
tained  from  two  sources  of  input 
information.  First,  a  36-position 
ring  counter  employing  beam 
switching  tubes  has  synthesized 
the  necessary  digital  information 
on  six  wires.  The  beam  switching 
tube  outputs  were  sampled  off 
through  diodes  to  six  wires. 

The  device  has  also  worked  from 
information  stored  in  digital  form 
on  a  six-track  magnetic  tape.  A 
360-character  mes.sage  was  encoded 
on  the  tape  and  read  off  at  a  tape 
speed  of  60  inches  per  second  to 
give  a  character  rate  of  approxi¬ 
mately  10,000  per  second,  which  is 
in  the  speed  range  of  computer  and 


memory  devices.  (With  minimal 
changes,  this  rate  could  be  increased 
to  20,000.)  Equally  satisfactory 
performance  can  be  expected  from 
an  information  source  such  as  a 
magnetic  drum,  a  paper  tape  or  an 
electric  typewriter. 

Information  can  be  displayed  on 
commercially  available  equipment. 
If  the  input  information  is  repeated 
faster  than  20  times  per  second,  the 
characters  may  be  displayed,  with¬ 
out  flickering,  on  any  conventional 
cathode  ray  tube  device.  For  non¬ 
repeating  or  low-repetition  rate  in¬ 
formation,  a  direct  view  storage 
tube  is  suitable.  Portions  of  a  mes¬ 
sage  can  be  selected  and  displayed 
as  long  as  desired  on  a  tube  face. 
Otherwise,  the  message  can  run  in 
its  entirety  for  the  observer  and 
can  be  stored  if  desired. 

Character  quality  is  limited  only 
by  the  raster  frequencies  (and 
therefore,  video  bandwidth)  and 
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FIG.  1 —Simplified  schematic  of  horiiontal  decoding  and  defiection  circuit 


the  finite  spot  size  of  the  monoscope 
tube.  Present  techniques  utilize 
about  400  picture  elements  in  the 
small  raster  to  cover  a  character 
and  any  guard  space  around  it.  For 
a  10  kc  character  rate  (one  char¬ 
acter  each  100  microseconds),  about 
four  megacycles  of  video  band¬ 
width  is  required.  To  operate  at 
faster  character  rates,  the  switch¬ 
ing  transistors  should  be  faster  and 
a  higher  frequency  raster  should  be 
employed,  resulting  in  wider  video 
bandwidth  requirements.  Charac¬ 
ter  quality  is  superior  to  character 
display  systems  utilizing  a  simple 
dot  matrix  for  character  writing. 

Monoscope  Construction 

Video  waveforms  necessary  to 
write  characters  are  generated  in  a 
monoscope  tube — a  fundamental 
cathode  ray  device.  The  tube  com¬ 
prises  a  conventional  electron  gun 
and  an  aluminum  target  enclosed 
in  a  vacuum  envelope.  All  of  the 
desired  characters  and  symbols  are 
on  the  metal  target  in  printer’s  ink. 
A  six-wire  system  makes  up  to  64 
different  characters  and  symbols 
available,  including  one  for  spaces. 
These  are  arranged  in  eight  rows  of 
eight  characters  each  on  the  target. 

Preparation  of  the  monoscope 
target  is  by  common  photoengrav¬ 
ing  and  printing  techniques.  This 
enables  complete  freedom  in  the  se¬ 
lection  of  the  style  of  type,  symbols 


or  simple  pictures.  In  the  prepara¬ 
tion  of  the  target  the  characters  can 
be  located  in  the  matrix  in  order  to 
conform  to  six-unit  binary  codes 
which  vary  with  machines.  Type 
font  or  character-selection  code  can 
be  changed  by  replacing  the  mono¬ 
scope  tube  (a  $100  to  $200  item). 

Monoscope  Operation 

As  a  constant-intensity  electron 
beam  is  scanned  across  a  character, 
the  secondary  emission  curent  from 
the  target  is  modulated;  aluminum 
and  carbon,  the  chief  ingredient  of 
the  ink,  exhibit  different  secondary 
emission  coefficients.  The  resulting 
video  signal  is  amplified  and  used  to 
intensity-modulate  the  display  tube. 

The  monoscope  beam  is  scanned 


in  a  television-like  raster  which 
covers  only  one  character  on  the 
matrix.  The  display  device  is  swept 
in  synchronism  with  the  monoscope 
and  modulated  with  the  video  sig¬ 
nal;  thus,  the  character  appears  on 
the  face  of  the  tube.  The  character 
is  positioned  to  its  proper  sequence 
in  a  word  by  deflecting  the  display 
device. 

A  character  is  selected  by  posi¬ 
tioning  the  small  raster  to  a  speci¬ 
fied  location  on  the  8  by  8  character 
matrix.  This  requires  an  accurate 
horizontal  and  vertical  deflection  of 
the  beam.  This  is  accomplished  in 
the  course  of  deriving  horizontal 
and  vertical  deflection  voltages  from 
the  digital  input  information.  The 
vertical  component  of  the  raster  is  a 
200  kc  sinusoidal  or  sawtooth  volt¬ 
age  while  the  horizontal  component 
is  a  once-per-character  (10-kc)  saw¬ 
tooth.  To  select  a  character  from  an 
8  by  8  matrix,  eight  distinct  voltage 
levels  are  needed,  both  in  the  hori¬ 
zontal  and  vertical  deflection  cir¬ 
cuitry. 

Input  information  in  digital  form 
must  be  decoded  in  order  to  be  read 
as  alphanumeric  characters.  The 
six-track  digital  input  can  be 
thought  of  as  two  three-track 
sources.  From  one  three-track 
binary  arrangement,  eight  distinct 
codes  can  be  derived. 

Input  information  channels  1,  2, 
and  3  therefore  may  be  decoded  to 
determine  one  of  eight  horizontal 
positions  merely  by  adding  binary 
pulses  whose  amplitudes  are  in  the 
ratio  1:2:4.  Channels  4,  5,  and  6 
may  be  decoded  similarly  to  deter¬ 
mine  one  of  eight  vertical  positions. 

The  instability  and  drift  nor- 


Small  loop  tap*  racordar  (laft)  drivat  syttam.  From  loft,  units  shown  or*;  pewor  supply; 
menoscopo  chassis  and  docoding  and  defiection  circuitry;  companion  unit,  providing 
sweep  circuits  for  both  monoscope  and  display  scope,  and  pulse  stondardixation  equip¬ 
ment;  and  small  monitoring  display  scope 
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The  7  and  9  pin  Miniature  Series,  T,  TR  and  NW 
Series  are  variously  covered  by  Military  Speci¬ 
fications: 

MIL-S-9372B  (USAF) 
MIL-STD-242B  (Ships) 
MIL-S-19786A  (Navy) 
SCL-6307/2  (Signal  Corps) 


for  Miniature,  Subminiature,  Octal 
and  Power  Tubes 


In  the  Octal  and  Power  Series,  the  shields  are  covered 
by  Redstone  Arsenal  and  Signal  Corps  approval. 


Wh«r*  shields  are  required  blackened, 
Henderlube  is  supplied  as  the  Standard 
finish. 


OCTAL  and  POWER  SHIELDS 


Under  license  arrangement  wHh  International  Electronic 
Research  Corporation. 


Centrally  located  plants  at  Chicago,  IIKnoh, 
Sheibyvilio,  Indiana,  City  of  Industry,  Califomia 
otNl  St.  Louis,  Missouri. 


SUBMINIATURE 
AND  MINIATURE 
SHIELDS 


Cinch  Manufacturinc  Company 

1020  South  Homoe  Ave.,  Chicogo  24,  lllloois 
Division  of  Unilod'Cerr  Fosloner  Corporation,  Reston,  Mms. 


B 


FIG.  2— Complete  tchemotic  of  horizontal  decoding  and  deflection  circuit.  Verticol  deflection  circuitry  h  identical  except  for  slightly  different 
Zener  voltages  of  the  voltage-reference  diodes 


mally  associated  with  cathode  ray 
tube  devices  is  overcome  by  a  sim¬ 
ple  but  highly  effective  combination 
decoding  and  deflection  circuit  (see 
Fig.  1  and  2).  The  voltages  applied 
to  the  four  monoscope  deflection 
plates  are  developed  across  voltage- 
reference  diodes  which  are  driven 
from  constant  current  sources.  This 
arrangement  provides  stable  d-c  lev¬ 
els  without  amplification. 

A  series  string  of  three  voltage- 
reference  diodes  is  connected  to 
each  of  the  four  monoscope  deflec¬ 
tion  plates  (see  Fig.  1).  The  three 
diodes  have  breakdown  voltages  in 
the  ratio  1 :2:4.  A  transistor  is  con¬ 
nected  across  each  diode  and  is  bi¬ 
ased  so  the  constant  current  may  be 
shunted  around  the  diode  or 
through  it,  depending  on  whether 
or  not  the  transistor  is  saturated. 

The  transistors  associated  with 
one  deflection  plate  are  all  normally 
biased  OFF  while  the  transistors  as¬ 
sociated  with  the  other  plate  are 
biased  to  saturation.  In  Fig.  1,  the 


right  deflection  plate  will  be  B-h 
potential  (less  the  saturation  volt¬ 
age  of  the  three  transistors).  Be¬ 
cause  the  transistors  are  biased  OFF 
and  the  current  is  through  the  di¬ 
odes,  the  left  plate  is  70  volts  below 
B-t-  potential.  The  transformers 
which  couple  incoming  pulses  to  the 
transistors  are  polarized  to  turn  off 
the  saturated  transistor  and  satu¬ 
rate  the  open  transistor.  The  volt¬ 
age  across  either  diode  string  can 
vary  from  zero  to  70  volts  in  10-volt 
increments.  As  voltage  excursions 
on  each  deflection  plate  are  equal 
in  amplitude  and  opposite  in  polar¬ 
ity,  true  push-pull  deflection  results. 
Thus  eight  levels  of  horizontal  de¬ 
flection  are  established  by  eight  in¬ 
put  pulse  combinations. 

Vertical  deflection  circuitry  is 
identical  to  the  horizontal  except 
for  slightly  different  Zener  voltages 
of  the  voltage  reference  diodes.  A 
higher  voltage  is  required  in  the 
vertical  direction  because  of  a 
slightly  lower  deflection  sensitivity. 


With  the  eight  voltage  levels  on 
each  deflection  axis,  64  characters 
are  defined  by  the  binary  informa¬ 
tion  on  the  six-wire  input. 

Results 

Excellent  stability  of  deflec¬ 
tion  has  been  obtained  and  is 
due  to  three  prime  factors :  the 
voltage- reference  diode  is  a  con¬ 
stant-voltage  device  with  a  low 
incremental  impedance;  the  volt¬ 
age-reference  diodes  are  driven 
from  constant  current  sources;  and, 
series-string  voltage-reference  di¬ 
odes  are  used  with  breakdown 
voltages  near  the  zero-temperature 
coefficient  point  of  operation,  re¬ 
ducing  temperature  sensitivity. 

The  system  was  developed  by 
W.  E.  Evans,  L.  J.  Kabell,  the  au¬ 
thor  and  other  members  of  the 
Video  Systems  Laboratory  of 
Stanford  Research  Institute  for  the 
A.  B.  Dick  Company  of  Chicago  as 
a  component  of  that  firm’s  Video¬ 
graph  equipment. 
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Helping  to  guarantee  a  vital 
’’some tiling”  for  a  rainy  day 

m  hallicralters  * 


The  effectiveness  of  America’s  defense  “umbrella”— today 
and  tomorrow— depends  on  instant  availability  of  superior  elec^ 
Ironies  weapons. 

For  over  seven  years,  the  Hallicrafters  company  has  been 
answering  this  urgent  need  with  •QRC— Quick  Reaction 
Capability. 

For  your  electronic  requirements  .  .  .  from  single  circuit  to 
complete  system  ...  for  application  on  land,  sea,  air  or  space 
, . .  Hallicrafters  QRC  can  provide  you  with  this  unique  design 
and  production  service  in  electronics. 


ENGINEERS:  Join  our  rapidly  expand- 
Ing  QRC  team  now.  For  complata 
Information  address  your  Inquiry  to: 
William  F.  Frankart,  Director  of  Engi¬ 
neering. 


hallicrafters  company 


MILITARY  ELECTRONICS  DIVISION 


CHICAGO  24,  ILLINOIS 
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RESEARCH  AND  DEVELOPMENT 


Solid-State  Electronic  Tuning 


®V  sutler,  JR.,  and  G.  A.  ROBERTS,  Universlt.v  of  Michi^^n  Re.xearch  Institute,  Ann  Arl>or,  Mich, 


Long-time  goal  of  circuit  designers 
is  to  use  solid-state  tuning  devices 
(back-biased  diodes,  ferroelectric 
capacitors  and  increductors)  in  sta¬ 
ble,  high-accuracy  receivers  and 
transmitters.  However,  stability 
and  set-on  accuracy  of  these  devices 
are  limited. 

A  generalized  frequency  synthe¬ 
sizer  is  under  development  that  ac¬ 
complishes  this  goal.  Its  frequency 
stability  is  determined  by  a  refer¬ 
ence  crystal  oscillator  or  atomic 
standard.  Typical  stability  is  10'’ 
for  crystal  control.  Frequency  pre¬ 
cision  is  determined  by  the  refer¬ 
ence  oscillator  and  is  typically  10"* 
for  crystal  control. 

Choice  of  components  and  their 
state  of  development  determine 
maximum  electronic  tuning  range. 
For  example,  tuning  ranges  avail¬ 
able  with  existing  components  are 
10  to  1  up  to  about  10  me  and  2  to  1 
up  to  about  100  me  using  incre¬ 
ductors,  3  to  1  up  to  about  100  me 
using  ferroelectric  capacitors,  and 
2  or  3  to  1  up  to  about  100  me  using 
back-biased  diodes  (varactors). 

Increments  of  tuning  may  be 
made  as  small  as  desired,  and  the 
synthesizer  costs  less  than  an  all¬ 
crystal  synthesizer.  It  is  easily 
adaptable  to  microminiaturization, 
and  remote  control  is  possible  over 
low  data  rate  channels.  Tuning  to 
desired  frequency  is  rapid. 

Operating  Principle 

High  stability  and  set-on  accu¬ 
racies  at  any  desired  frequency  can 
be  obtained  by  suitably  mixing  out¬ 
puts  of  crystal  oscillators'  but  the 
cost,  weight  and  size  of  crystal 
banks  with  associated  switching 
mechanisms  are  prohibitive. 

Electronic  tuning  may  be  ob¬ 
tained  with  such  components  as 
..varactors  and  ferroelectric  capaci¬ 
tors  in  a  voltage-tuned  oscillator.*-  ’ 
However,  these  relatively  unprecise 
components  do  not  generally  allow 
open-loop  set-on  accuracies  greater 
than  about  5  percent. 

It  is  possible  to  achieve  the  char- 
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FIG.  I— Discrat*  Fraquaney  raf«r«nct  (A),  shown  with  its  fraquancy  spactrum  (B),  is  com- 
binad  with  phase-lock  oscillator  (C)  to  form  discrata  Fraqwancy  ganarotor 


gram  of  the  phase-lock  oscillator. 
A  complete  discrete  frequency  gen¬ 
erator  (DFG)  consists  of  both.  The 
DFG  will  have  output  frequencies 
that  are  spaced  in  frequency  an 
amount  equal  to  the  harmonic  gen¬ 
erator  fundamental  frequency.  The 
number  of  different  frequencies 
that  can  be  selected  is  a  function  of 
voltage-tuned  oscillator  accuracy. 
About  20  is  a  reasonable  figure. 

By  using  several  DFG’s,  each 
with  different  incremental  steps, 
combining  and  taking  the  mixed 
output,  it  is  possible  to  cover  as 
large  an  overall  range  with  incre¬ 
ments  as  small  as  desired.  The 
lower  limit  will  be  set  by  noise  and 
reference  oscillator  stability. 

Frequency  Synthesizer 

A  block  diagram  of  the  frequency 
synthesizer  is  shown  in  Fig.  2.  The 
DFG’s  are  decade  devices  and  con¬ 
structed  in  module  form  so  that 
system  range  can  be  extended.  Syn¬ 
thesizer  output  may  be  translated 
to  any  desired  frequency  by  hetero¬ 
dyning  with  a  desired  fixed  fre¬ 
quency.  For  ssb  work,  the  ssb  gen¬ 
erator  should  have  fine  frequency 
control  so  that  infinite  resolution  is 
possible  in  the  1-mc  range.  This 
provision  permits  setting  on  fre¬ 
quencies  that  might  fall  in  between 
the  1-kc  increments. 

If  additional  stability  were 
needed,  DFG’s  with  100-cycle  and 
smaller  increments  could  be  added 
to  the  system. 
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FIG.  2— Modular-type  discrete  frequency 
generators  in  frequency  synthesizer  permit 
range  expansion 


acteristics  of  a  crystal-controlled 
oscillator  with  the  tuning  versatil¬ 
ity  of  a  voltage-tuned  oscillator  by 
combining  them  through  a  phase- 
lock  loop  system. 

For  example,  an  oscillator  could 
tune  over  a  1-mc  range  in  incre¬ 
ments  of  1  kc  by  having  3  decade 
sets  of  harmonics  and  subharmonics 
of  the  single  crystal  reference  read¬ 
ily  available.  The  voltage-tuned  os¬ 
cillator  can  be  brought  near  the  de¬ 
sired  crystal  harmonic  where  the 
phase-lock  loop  takes  over  and  pulls 
the  voltage-tuned  oscillator  into  pre¬ 
cise  frequency  alignment  with  the 
selected  harmonic.  Stability  and 
set-on  accuracy  are  then  functions 
of  the  reference  crystal  oscillator. 

Figure  1  (A  and  B)  is  a  block 
diagram  of  the  discrete  frequency 
reference  and  its  frequency  spec¬ 
trum,  while  Fig.  1C  is  a  block  dia- 
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HEWLETT  PACKARD  Specifies  Tung-Soi  tubes 
for  high  stabiiity  caiibration  generator 


The  Hewlett-Packard  Voltmeter  Calibration  Gen¬ 
erator  calibrates  high  impedance  voltmeters  and 
oscilloscopes  with  extreme  accuracy.  An  excep¬ 
tionally  stable  source  for  a  wide  range  of  preci¬ 
sion  voltages,  the  premium  instrument  speeds  up 
production  and  maintenance  testing. 

To  assure  high  stability  and  low  distortion 
performance,  which  are  listed  among  the  unit’s 
principal  advantages  Hewlett-Packard  selected 
Tung-Sol  6550’s  for  the  400  cycle  power  am¬ 
plifier.  As  Hewlett-Packard  reports:  “Tung-Sol’s 
6550  shows  unusual  insensitivity  to  load  changes.” 

What  this  means,  of  course,  is  that  under  vary¬ 
ing  loads  the  6550  drive,  with  its  tight  charac¬ 
teristics,  holds  to  a  minimum  any  change  in  the 
unit’s  already  minimal  distortion  (less  than  0.2%). 
In  addition  the  6550  helps  to  provide  long-term 
stability. 

Like  all  Tung-Sol  components,  the  6550’s  opti¬ 
mum  performance  and  dependability  stems  from 


Tung-Sol’s  deep-rooted  component  know-how. 
Every  step  in  the  manufacturing  process  is  care¬ 
fully  disciplined.  Stringent  quality  control  guar¬ 
antees  uniformly  high  performance  in  any  one  lot 
or  from  lot  to  lot.  And  exhaustive  life  tests  under 
severe  overload  assures  adequate  safety  margins. 

Maybe  you’re  up  against  some  exacting  com¬ 
ponent  requirements.  If  so,  you'll  be  steering  a 
wise  course  by  getting  in  touch  with  Tung-Sol 
applications  engineers.  They’re  component  experts 
who  will  gladly  study  your  design  and  recom¬ 
mend  the  units  that  will  do  the  job  .  .  .  precisely. 
Tung-Sol  Electric  Inc.,  Newark  4,  New  Jersey. 
TWX:NK193. 

For  prompt  and  competent  technical  consultation  on 
Tung-Sol  components  call  the  Tung-Sol  Commercial  Engi¬ 
neering  office  near  you.  Sales  Offices:  Atlanta,  Ga.; 
Columbus,  Ohio;  Culver  City,  Calif.;  Dallas,  Texas; 
Denver,  Colo.;  cietroit,  Mich.;  Irvington,  N.  J.;  Melrose 
Park,  III.;  Newark,  N.  J.*  Philadelphia,  Pa.;  Seattle,  Wash. 
Canada:  Montreal,  P.  Q. 
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Computer  Searches 
lor  Patents 


Patent  searching  using  computer 
techniques  is  being  tested  at  the 
U.  S.  Patent  Office.  Officials  say  it 
may  accomplish  in  about  half  an 
hour  a  job  that  formerly  took  a 
skilled  researcher  up  to  a  full  day. 

Patent  Commissioner  R.  C.  Wat¬ 
son  said  the  new  system  is  being 
tested  on  a  mass  of  patent  data  cov¬ 
ering  chemical  compounds  that 
form  the  basis  for  many  commonly 
used  plastics.  This  area,  covering 
the  polymer  chemical  group,  is  one 
of  the  broadest  and  most  difficult 
in  patent  research.  If  successful, 
the  system  could  be  adapted  for 
most  problems  in  patent  seardiing 
in  the  chemical  field. 

The  system  relies  on  rapid  calcu¬ 
lation  by  a  general-purpose  com¬ 
puter  that  can  process  data  cards 
turned  out  by  a  punched  card  ma¬ 
chine.  The  Patent  R  &  D  Office  and 
du  Pont  adapted  the  agency’s 
punched-card  file,  which  had  been 
processed  only  on  specially  built 
equipment,  to  commercially  avail¬ 
able  data-processing  equipment. 

A  Bendix  G-15  digital  computer 
successfully  searched  for  patent  in¬ 
formation  by  a  serial  scanning  tech¬ 
nique. 

Advantages 

Technology  is  advancing  so  rap¬ 
idly  that  time-consuming  patent 
searches  can  deter  invention  and 
capital  investment  in  new  products 
and  processes.  Besides  helping  pat¬ 
ent  searchers,  the  computer  records 
on  magnetic  tape  the  areas  of  in¬ 
vention  already  mechanized  and 
therefore  available  for  subsequent 
searches. 

While  searching  for  specific  pat¬ 
ents,  the  computer  identifies  areas 
of  invention  or  discovery  that  may 
have  been  overlooked.  For  instance, 
in  searching  for  patented  chemical 
compounds  capable  of  performing  a 
certain  job,  the  machine  may  also 
be  instructed  to  indicate  those  com¬ 
pounds  that  have  similar  character- 


^HOTO  COURTCtY  OP  WAYTHCON  COMPANY.  WALTHAM.  MASS. 


Every  part  that  goes  into  a  modern-day  missile  system 
must  pass  a  rigid  battery  of  tests  and  a  thorough  sta¬ 
tistical  screening  to  insure  highest  possible  reliability 
in  action. 

That’s  why  we’re  pleased  to  announce  that  Bristol 
Syncroverter  choppers  play  an  important  role  in  guid¬ 
ance  of  the  U.S.  Army  HAWK  missile,  produced  by 
Raytheon  Company,  Waltham,  Mass.,  prime  contractor 
for  the  complete  HAWK  weapons  system. 

Billions  of  operations.  Bristol  Syncroverter*  choppers 
are  ideal  for  applications  requiring  the  utmost  in  sta¬ 
tistical  reliability.  The  Bristol  life-test  lab  has  now  had 
miniature  Syncroverter  choppers  run¬ 
ning  for  years  without  failure -both 
with  and  without  contact  load.  Just  one 
sample:  five  choppers  with  400-cycle 
drive  and  12v,  Ima,  resistive  contact 
load  have  completed  26,000  hours  (2.96 
years)  continuous  operation— over  37- 
billion  operations ! 

An  extremely  wide  variety  of  stand¬ 
ard  models  is  available— including  ex¬ 
ternal  coil  low-noise  types.  For  com¬ 
plete  data,  write :  Aeronautical  Compo¬ 
nents  Division,  The  Bristol  Company, 

152  Bristol  Road,  Waterbury  20,  Conn. 

*T.  M.  REG.  U.  S.  PAT.  OFF.  0,20 


actual  size 


BRISTOL 


FINE  PRECISION  INSTRUMENTS 
FOR  OVER  SEVENTY  YEARS 
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istics.  Thus,  searchers  are  provided 
with  a  list  of  alternate  materials 
that  may  prove  to  be  cheaper  or 
more  acceptable. 


Fast-Response 
Overload  Protection 


By  FRED  W.  KEAR, 

Inteirrated  Dynamic*  Dlv., 

Globe  Industrie*,  Inc.,  Albuquerque,  N.  M. 


FIG.  1 — Currant  graotar  than  3  amp  drops 
bata  vohaga  of  Qj,  rapidly  cutting  off 
output 

Thousands  of  dollars  worth  of 
transistors  and  other  components 
have  been  saved  with  a  transis¬ 
torized  overload  circuit.  Fuses 
were  found  to  be  unsatisfactory 
because  of  their  time  delay.  The 
circuit  switches  power  off  much 
faster  than  conventional  current 
protection  devices. 

The  overload  circuit  in  Fig.  1  is 
useful  for  production  and  mainte¬ 
nance  testing  with  low  d-c  voltages. 
Current  greater  than  3  amp  flow¬ 
ing  through  the  0.47-ohm  resistor 
in  the  emitter  circuit  of  current¬ 
switching  transistor  Q,  drops  volt¬ 
age  on  the  base  of  voltage-sensing 
transistor  Q^.  This  drop  causes  Q, 
to  saturate,  dropping  bias  voltage 
and  causing  Q,  and  Q,  to  saturate. 

Transistor  Q.,  opens  the  circuit 
immediately  and  keeps  it  open  for 
the  duration  of  the  overload.  For 
complete  short  circuits,  Q,  latches 
cut-off  relay  K-,  providing  positive 
protection.  Even  if  Q.  were  to  fail, 
Q,  would  open  the  circuit,  provid¬ 
ing  more  reliable  protection. 

Transistor  Q,  also  provides  pro¬ 
tection  against  fast-rising  surges 
that  would  tend  to  damage  Q,  be¬ 
fore  relay  K,  could  operate.  The 
transistors  are  provided  with  heat 
sinks  to  protect  them  from  heavy 
loads  or  extended  periods  of  un¬ 
detected  overloads. 

Resistors  can  be  selected  to  pro¬ 
tect  circuits  using  greater  load  cur¬ 
rents  or  supply  or  load  voltages. 
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NEW  CERAMIC 
TRANSDUCER 
ELEMENTS 


U.  S.  SONICS 

now  transducer  elements 
US600.  US500,  andUSlOO 
are  characterized  by  their: 


High  activity  over  wide  tempera¬ 
ture  ranges  (US500,  US6(X)) 


High  coupling  coefficient  (US500, 
US600) 

• 

Stability  over  wide  temperature 
ranges  (US500.  US600) 

Demonstrates  excellent  activity  at 
temperatures  to  —  300F. 


Advanced  production  techniques 
assure  reproducibility. 


Iransducer  elements  are  intended  for  use  as  drivers, 
resonators,  and  sensors. 

Applications  include :  missile  systems,  underwater  sounding, 
thickness  detectors,  depth  and  liquid  level  sensing  gages, 
IF  filters,  ladder  networks,  microphone  elements,  and 
power  drivers. 


P$r  fmrthtr  v/ritt  tr  tatt; 


U.  8.  SONICS  CORPO 

625  McQRATH  HIGHWAY  SOMERVILLE  45  • 
MOnumant  6-5100 


RATION 

MASSACHUSETTS 
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FIG.  1 — Switching  tub«t  usad  in  dacada  counting  for  fraquancy, 
pariod  and  occuronca  maoturing  aquipmant 
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FIG.  2— Muhipotition  functions  oro  porformad  by  switching  tubas 
usad  in  industrial  control  systams  and  automatic  positianing 


Small  Beam  Switch  Extends  Applications 


By  eliminating  heavy  external 
magnets  and  magnetic  shields,  and 
by  improving  tube  performance, 
and  cost  and  packaging,  a  new 
family  of  beam  switching  tubes  are 
bidding  to  claim  an  extended  mar¬ 
ket. 

Beam  switching  tubes  are  already 
employed  to  perform  functions  of 
counting,  distributing,  program¬ 
ming,  sampling,  frequency  dividing, 
gating,  timing,  coding,  decoding 
and  multiplexing.  Smaller,  less  ex¬ 
pensive  versions  of  the  beam 
switching  tubes  may  assure  wider 
use  in  commercial,  military  and  in¬ 
dustrial  applications. 

The  BEAM-X  switch,  developed 
by  Burroughs  Corp.,  Plainfield, 
N.  J.,  is  functionally  similar  to 
its  predecessor,  but  is  ten  times 
lighter,  five  times  smaller  and  costs 
half  the  price. 

How  Used 

A  few  applications  are  given  to 
show  typical  ways  in  which  the  new 
decade  switch  can  be  used.  Each 
application  cited  is  one  in  which 
beam  switching  tubes  are  already 
employed.  In  Fig,  1,  pulses  which 
represent  photocell  outputs,  me¬ 
chanical  switch  closures  or  some 
frequency,  are  delivered  to  the 
switching  grids  of  the  first  beam-x 
Counter.  The  tenth  output  of  this 


tube  is  used  to  advance  the  suc¬ 
ceeding  switch  one  position.  Thus, 
with  two  tubes,  99  counts  can  be 
accumulated  and  with  three,  999 
and  so  on  indefinitely. 

In  addition  to  the  cascade  or 
carry  output,  current  is  available  at 
each  end  of  the  ten  positions  to  ac¬ 
tivate  visual  readouts,  show  the 
progress  of  the  count,  activate  a 
printer  for  recording  information 
upon  command,  or  to  perform  useful 
work  at  the  end  of  a  preset  number 
of  events. 

Multiposition  Functions 

The  individual  outputs  of  the  new 
decade  tube  can  be  utilized  to  per¬ 
form  multiposition  functions  se¬ 
quentially,  In  Fig.  2,  the  tenth  out¬ 
put  of  each  switch  transfers  the 
beam  from  switch  to  switch.  Driv¬ 
ing  pulses  are  delivered  to  all  tubes 
in  parallel  so  that  synchronous  op¬ 
eration  is  assured.  The  nine  con¬ 
stant-current  outputs  per  switch 
can  be  used  for  multichannel  com¬ 
munications  in  gating,  timing  or 
sampling  applications  such  as  air¬ 
borne  telemetry. 

Data  Conversion 

In  data  processing  there  is  a  need 
to  convert  information  rapidly  from 
one  form  to  another.  The  small 
tube  handles  this  job  by  accepting 
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FIG.  3— Data  convortion  application  of 
now  boom  twitching  tubot  for  analog  to 
digital  convortion.  Thit  tochniquo  it  utod 
in  air  traffic  control  tyttomt  to  ditploy  tho 
docimal  oquivolont  of  a  plano't  binary 
idontification  nutnbor 


binary  coded  decimal  instructions 
and  producing  either  decimal  or 
analog  equivalent  as  a  useful  out¬ 
put.  This  technique  is  used  in  air 
traffic  control  systems  to  display  the 
decimal  equivalent  of  a  plane’s  bi¬ 
nary  identification  number. 

The  first  of  this  new  series  of 
beam  switching  tubes,  the  BX-1000, 
weighs  li  oz  and  has  a  volume  of 
3  cu  in.  This  device  is  designed  for 
over  1  me  operation  and  tested  to 
operate  at  55  v  supply. 

The  output  electrode  can  be 
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temperotiir*  rang* 

tolerances 
insHlotion  resistance 

moisture  resistance 

thermal  and 
immersion  cycling 


Sangamo  Type  D  mica  capacitors  combine  the  excellent 
electrical  performance  characteristics  of  silvered  mica  with 
a  multi-layer,  protective  case  of  high  moisture-resistant 
thermo-setting  resins. 

The  T3rpe  D  is  designed  to  operate  over  the  temperature 
range  of  — 55°C  to  -i-125°C  at  rated  working  voltage  without 
derating. 

Available  in  capacitance  tolerance  values  of  ±20%. 
±10%,  ±5%,  ±2%,  ±1%  (or  ±1  mmfd,  whichever  is 
greater). 

The  insulation  resistance  of  these  capacitors  will  exceed 
3,000  megohms  at  125°C. 

Insulation  resistance  shall  be  greater  than  1000  megohms 
as  measured  in  accordance  with  paragraph  2. 6. 2  of  El  A 
specification  RS-186-A,  Method  2.  Paragraphs  2.4  and  2.  6. 1 
do  not  apply.  The  test  shall  continue  for  10  cycles,  as  de¬ 
scribed  in  paragraph  2.  5. 

Insulation  resistance  shall  be  greater  than  3000  megohms 
after  being  subjected  to  temperature  cycling  between  — SS^’C 
and  -}-12S"C,  as  outlined  in  Method  102- A,  Test  Condition  D, 
and  followed  by  Method  104- A,  Test  Condition  A,  of  MIL- 
STD  202A. 
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operated  at  other  convenient  values. 
Switching  grids  would  be  biased 
to  about  25  v  driven  with  50  v 
signal.  In  transistorized  systems 
switching  grids  are  caused  to  op¬ 
erate  from  a  12  V  signal. 


Ferroelectric  Is 
Also  Ferrimagnetic 

The  National  Bureau  of  Stand¬ 
ards  has  discovered  a  series  of  ma¬ 
terials  that  show  simultaneously 
both  ferroelectric  and  ferrimag¬ 
netic*  properties.  The  generalized 
composition  is  a  barium  niobate 
containing  any  one  of  several  rare 
earths  plus  iron  oxide,  and  has  a 
single-phase  crystalline  structure. 
As  the  two  properties  seem  to  be 
mutually  dependent  in  these  mate¬ 
rials,  the  composition  should  find 
application  in  new  electronic  com¬ 
ponents  where  a  coupling  between 
dielectric  and  magnetic  effects  is 
desirable  or  where  a  magnetic  ma¬ 
terial  having  a  high  dielectric  con¬ 
stant  would  be  useful. 

Both  Properties 

Ceramics  with  magnetic  proper¬ 
ties  have  been  known  for  a  long 
time,  but  until  now  none  had  been 
known  to  show  both  ferroelectric 
and  magnetic  properties  at  the  same 
time.  Whether  or  not  such  a  ma¬ 
terial  could  exist  is  not  stated  by 
theory,  P.  H.  Fang  and  R.  S.  Roth 
of  the  Bureau’s  mineral  products 
laboratory  postulated  the  existence 
of  the  material  and  then  examined 
nearly  90  dielectric  compositions  be¬ 
fore  finding  one  with  both  types  of 
properties.  Once  this  composition 
was  discovered,  additional  similar 
structures  were  postulated  by  sub¬ 
stituting  other  atoms  at  appropri¬ 
ate  locations  in  the  crystal. 

Samples  of  the  material  are  made 
following  the  usual  ceramics  lab¬ 
oratory  procedures:  the  constitu¬ 
ents  are  mixed,  pressed  into  pellets, 
and  fired  until  the  materials  sinter. 
Its  formula  is  (Ba«-ii  R-.)  (Nb,., 
Fe,*,)0«„  where  R  is  a  rare  earth 
and  X  varies  from  0  to  1.  The  struc¬ 
ture  is  described  in  terms  of  the 
tungsten-bronze  structure. 


A  modified  80-20  type  nickel-chromium  alloy 

possessing  optimum  uniformity  of  all  physical 

properties  required  for  close  tolerance  electronic 

control  applications.  Possesses  electrical  resistivity  of  800  ohms/cmf 

at  20'’C.  and  a  low  temperature  coefficient  controlled  within  0  d:  10 

ppm/^C.  Performance  characteristics  include  remarkably  low  noise 

level  plus  exceptional  linearity  and  stability  from  —65°  to  +150°  C. 


HOSKINS  Alloy  815-R  (i 


A  lower  density,  higher  resistivity  iron-chromium-  \ 

aluminum  composition  that  gives  you  14%  more  ' 

ohms  per  pound  than  nickel-chromium  resistor 

alloys.  It  possesses  high  strength,  good  ductility,  excellent  resistance 

to  wear  and  corrosion.  Specific  resistance  is  815  ohms/cmf  at  20°C. 

and  temperature  coefficient  is  inherently  controlled  within  0  =b  10 

ppm/°C.  over  the  range  from  —65°  to  +150°C. 


If  you  make  potentiometers  or  precision  wire  wound  resistors,  these 
alloys  are  right  for  you — right  for  your  customers,  too.  Complete 
technical  data — the  most  comprehensive  ever  offered — are  available 
upon  request,  as  are  sample  spools  of  both  alloys  taken  from 
current  production  material.  Send  for  them  today! 


MANUFACTURINO  COMPANY 
venue  •  Detroit  8,  Michigan 


•  Ferrlmaffnetism  as  distln^lshed  from 
ferromaKnetlsm,  Is  the  prop«^y  of  a  mate¬ 
rial  with  only  partial  resultant  mairnetiza- 
tk>n  because  of  the  presence  of  anti- 
parallel  magnetic  spins. 


Custom-Quality  resistance,  resistor  and  thermo-electric  alloys  since  1908 
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Some  of  these  compositions  were 
made  with  the  rare  earths  neo¬ 
dymium,  samarium,  europium,  or 
gladolinium  in  one  part  of  the  struc¬ 
ture,  and  with  varying  amounts  of 
iron  in  another  part  of  the  struc¬ 
ture,  All  show  both  ferroelectric 
and  magnetic  properties  in  a  single¬ 
phase  crystalline  form.  The  pres¬ 
ence  of  both  the  rare  earth  and  the 
iron  seems  to  be  necessary  for  the 
material  to  show  both  properties 
simultaneously;  the  kind  of  rare 
earth  has  a  substantial  effect  on  the 
Curie  points  of  the  composition. 

Verification 

Ordinarily,  ferroelectrics  have 
high  dielectric  permittivity  and 
very  small  magnetic  permeability; 
ferrimagnetics  have  high  magnetic 
permeability  and  very  small  dielec¬ 
tric  permittivity.  The  material  dis¬ 
covered  by  the  Bureau  has  both  of 
these  properties  to  an  appreciable 
extent.  Ferroelectric  properties 
have  been  confirmed  by  the  presence 
of  the  dielectric  hysteresis  loop  and 
the  piezoelectric  resonance.  The 
piezoelectric  effect  was  measured  on 
a  polarized  ceramic  disk.  Ferrimag- 
netic  properties  are  verified  by  the 
presence  of  the  remanent  magnetiz¬ 
ation  and  the  effect  of  the  replace¬ 
ment  of  different  rare  earth  ions 
on  the  ferrimagnetic  Curie  temper¬ 
ature. 


Rare  Earth  Ions 

There  seems  to  be  some  correla¬ 
tion  between  the  ferroelectric  and 
magnetic  properties.  When  the  rare 
earth  ion  is  Nd**,  both  effects  exist 
only  below  room  temperature.  On 
the  other  hand,  with  the  rare  earth 
ions  Sm**,  Eu**,  and  Go**,  the  mate¬ 
rials  show  both  properties  above 
room  temperature.  However,  when 
the  rare  earth  ion  is  La**,  neither 
ferroelectric  nor  ferrimagnetic  ef¬ 
fects  were  observed  down  to  the 
temperature  of  liquid  nitrogen.  The 
relaxation  dispersions  of  the  dielec¬ 
tric  permittivity  and  the  magnetic 
permeability  occur  in  the  same  fre¬ 
quency  region,  around  20  mega¬ 
cycles. 

The  ferroelectric  coercive  field 
shows  a  strong  temperature  de¬ 
pendence  and  large  temperature 
hysteresis.  The  magnetic  coercive 
field  is  nearly  1,000  oersteds. 


HiOH  POWER  60  AWO  400  CFS  TRAAfSi-AfAeS 


mAA/SiSrOR  MAGA/FTiC 

AMPLiFiER 


For  driving  AC  servo  motors  in 
industrial  and  military  servo  sys¬ 
tems  which  require  hi-power, 
fast  response  and  (static)  high 
reliability. 

A  COMPLETE  SERVO  AMPLIFIER 
DRIVE  SYSTEM  IN  A  SINGLE 
PACKAGE 

TEMPERATURE  STABILIZED 
FAST  RESPONSE 
HIGH  GAIN 

INSTANTANEOUS  START 
SMALL  STANDBY  POWER 
RUGGED 

HIGH  RELIABILITY  ^ 

QUADRATURE  REJECTION 
SERVO  MOTOR  COMPATIBILITY 


For  compUto  data  on  60  !■  400  CFS  TRANSI-MAGS*  Roquotl  Iwllotin  S-R61 


rOfORRU 
400  ( 

Na  SFEOnaTNMS  •  AC  MFUT  •  TIANSi-MA£ 
n  TRANSISTOR  MAGICTK  SOVO  AMPUFeS 
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TMA  40010 
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15  Wtm 
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2500  Wtm 
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10,000  OHMS 
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MAGNETIC  AMPLIFIERS  INC. 

632  UNION  AVENUE  •  NEW  YOKK  55,  N.Y.  •  aPRES5  2-4610 
Wtst  Coast  Divisiofl 

136  WASHINGTON  ST.  •  EL  SEGUNDO,  CAL  •  OREGON  ^2665 
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PRODUCTION  TECHNIQUES 


In  nianually>load*d  prototype,  operator  merely  checks  polarity  and 
pushes  loading  slide.  Sorting  bins  are  at  left  of  operator's  feet 


In  conventional  high-temperature  testing,  operator  loads  fixtures, 
waits  for  temperature  to  stabilise,  switches,  logs  and  unloads 


Wheel  in  Oven  Makes  150  C  Tests 


Wheel-shaped  component  carrier 
is  employed  in  a  test  set  recently 
developed  and  put  into  use  by 
Sperry  Semiconductor  Division, 
Sperry  Rand  Corp.,  South  Norwalk, 
Conn.  The  equipment  classifies  sili¬ 
con  diodes  according  to  reverse  cur¬ 
rent  characteristics  at  high  tem¬ 
perature. 

The  wheel  is  upright  and  enclosed 
in  an  oven.  This  design  promotes 
close  temperature  control  in  the 
oven,  mechanical  simplicity  and 
compactness. 

With  manual  loading  and  auto¬ 
matic  testing  and  unloading,  the 
machine  has  a  top  rate  of  1,200  di¬ 
odes  an  hour.  The  rate  depends  on 
test  specifications.  Normally,  the 
diodes  are  held  under  high  potential 
for  20  minutes  at  150  C  before 
classification,  to  eliminate  drift.  At 
this  cycle,  the  testing  rate  is  720 
an  hour. 

The  machine  can  be  adapted  to 
test  other  parameters.  A  second 
model  under  construction  will  have 
automatic  loading.  Additional  ma¬ 
chines  with  the  same  concept  are 
planned. 

The  wheel  has  200  loading  posi¬ 
tions,  each  a  pair  of  lead-holding 
clips.  The  circumference  is  divided 
into  40  segments,  each  carrying  5 
diodes  and  equipped  with  a  resistor 
to  protect  the  other  4  diodes  should 


Loading  ilation.  Polarity  chockor  with 
buxzor  it  at  right,  loading  ilido  at  loft 


the  fifth  diode  malfunction  or  be 
improperly  loaded. 

During  the  warmup  and  stabiliza¬ 
tion  period,  the  diodes  are  under 
load  from  a  common  power  supply. 
This  supply  simultaneously  loads 
32  segments,  or  160  diodes,  as  they 
approach  the  test  positions.  During 
test,  each  diode  is  individually 
loaded  from  a  second  power  supply. 

Loading  and  Operation 

The  operator  places  each  diode’s 
leads  across  2  bar  contacts  to  check 
polarity.  The  diode  is  then  placed 
in  a  slide  bar  which  is  pushed  into 
the  oven,  placing  the  diode  leads 


Sid*  vi«w  of  ovon,  showing  mochanicol 
drivos 


adjacent  to  the  wheel.  As  the  wheel 
steps,  a  pair  of  contact  clips  lift  the 
diode  off  the  slide  bar.  As  the  wheel 
continues  to  step,  a  cam  presses 
against  the  leads,  seating  them  in 
the  contacts. 

The  entry  portion  of  the  oven  is 
overheated  to  compensate  for  the 
diodes  entering  at  room  tempera¬ 
ture.  Temperature  is  then  stabil¬ 
ized  during  the  half-revolution  lead¬ 
ing  to  test  positions.  The  oven  is 
electrically  heated.  Thermostatic 
controls  are  placed  at  3  points,  with 
an  additional  safety  thermal  over¬ 
load. 

Diodes  are  stepped  through  4  test 
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%  CAPACITY  CHANGE 


An  entirely 


i!\j  clr  K 


concepfin 
ceramic  capacitors 


'  HIGH  CAPACirr 
HIGH  RELIABILITY 
ROLLED  CERAMIfi,  CAPACJTORS' 

I 

I 

TYPICAL  CEROl  CAPACITOR  TEMPERATURE  CHARACTERISTIC  TYPE  Cl  90 


■■■■■SbSSSSS 


-60  -40  -20  0  20  40  60  80  100  120  140 

TEMPERATURE  C 

_ 0 -VOLTS  DC 


_ 100  VOLTS  DC 


SpacHIcafiMi*  for  Carol  CapacHort,  Typa  CL90 


Port 

Nambar 


CL90V104AM 


CL90V254AM 


CL90VS04AM 


C190V105AM 


CL90V203AM 


Cop  Tol.  =  ±208^  I 

P  E.  =  2%  Mox 

T  C.  (0  Voltoge>  zz.  "*"15%  —25%  over  temperoture  ronge 
of  -55  C  tc  125  C. 

T.C  100  V  applied)  =  -*"15%  -35% 

Working  Voltage  =  100  VDC  at  85'C  derote  to  50  VDC  at  l25’C. 
Test  Voltage  300  VDC 

Insulation  Resistance  -i,  100  Meg.— Mfd.  minimuns 
Series  Resistonce  <i  .25  ohms  ot  8  to  10  me. 

Other  requirements  per  MIL-C-11015B 
Leads  axial  —22  gauge  l^'a"  long 


D 

New  from  Hi-Q  ...  a  major  breakthrough 
in  the  design  and  construction  of  ceramic 
capacitors  that  provides  extremely  high 
capacity  ceramic  units  in  ranges  previ¬ 
ously  unattainable.  CEROL  capacitors  are 
rolled  ceramic  capacitors  in 'the  high 
capacitance  range  of  paper  and  plastic 
film  dielectrics  but  in  much  smaller  phys- 
leal  sizes  and  with  superior  electrical 


characteristics. 


Designed  for  general  applications  in  by¬ 
pass-coupling,  filtering  and  blocking  cir¬ 
cuits,  CEROL  capacitors  offer  excellent 
electrical  characteristics  for  critical  ap¬ 
plications  in  decoupling  and  pulse  cir¬ 
cuits  where  low  series  resistance  at  high 
frequencies  together  with  extremely  min¬ 
iature  sizes  are  required.  The  extremely 
low  series  resistance  of  CEROL  capacitors 
makes  them  ideal  for  computer 
applications. 

CEROL  capacitors  are  currently  available 
in  capacitance  ratings  of  .1,  .25,  .5.  1.0 
and  2.0  mfd  for  operation  at  100  VDC 
at  temperatures  between  — 55’C  to  85* 
and  at  50  VDC  up  to  125*C.  Capable  of 
withstanding  severe  environmental  con¬ 
ditions  CEROL  capacitors  will  meet  or  sur¬ 
pass  all  the  applicable  requirements  of 
MIL-C-11015B. 

Write  today  for  detailed  information  on 
these  remarkable  new  capacitors  to  .  .  . 


Hi'Ol! 


DIVISION 


AEROVOX  CORPORATION 

OLEAN,  NEW  YORK 
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For  research  and  more  accurate 
production  of  hyperpure  materi¬ 
als  for  semi-conductors— the  new 
Lindberg  Floating  Zone  Scanner 


This  newly  developed  Floating  Zone  Scanner  is  a  product 
of  Lindberg’s  technical  staff,  widely  recognized  for  many 
significant  developments  in  the  application  of  heat  to 
industry.  Expertly  designed,  it  provides  more  accurate 
and  more  precise  production  of  semi-conductors  as  well 
as  serving  as  ideal  research  equipment.  Already,  a  num¬ 
ber  of  important  companies  in  the  semi-conductor  field 
are  using  this  equipment  for  research  and  production. 
Lindberg  Induction  Heating  Units  have  been  specifically 
designed  for  use  as  research  and  production  equipment 
for  crystal  growing  and  zone  refining  of  semi-conductors 
and  other  materials.  Write  for  our  Bulletin  No.  1600. 


High  Frequency  Division 

LINDBERG  ENGINEERING  COMPANY 

2457  WEST  HUBBARD  S  T  R  E  E  T,  C  H I C  A  G  O  12,  ILLINOIS 
Los  Angeles  Plant:  1 1 937  South  Regentview  Avenue,  at  Downey,  California 
In  Canada:  Birlefco — Lindberg,  Ltd.,  Toronto 


iiNOBBRO 


Heat  for  induetry 


Instrument  cabinet  contains  meters  and 
relays.  Power  supplies  are  mounted  on 
other  tide 


positions,  each  representing  a  re¬ 
verse  current  level.  Each  time  a 
diode  enters  a  test  position,  the  in¬ 
dexing  mechanism  locks  the  wheel’s 
position.  The  contacts  are  isolated 
from  the  common  power  supply  and 
grasped  by  air-actuated  test  con¬ 
tacts  leading  from  tie  teat  power 
supply.  If  the  diode  meets  the  level 
set  at  the  first  position,  it  is  pulled 
from  the  contact  by  hook-shaped 
fingers  and  is  dropped  into  a  bin. 
Otherwise,  it  is  retested  at  the  next 
positions. 

Instrumentation  consi.sts  of  3 
Sensitrol  microammeter  relays, 
associated  relays  to  operate  the 
selectors,  the  power  supplies,  cali¬ 
brating  fixtures,  trouble  and  indi¬ 
cator  lamps  and  buzzers,  and  fail¬ 
safe  relays.  Power  supplies  are 
provided  with  voltage  range  selec¬ 
tors  and  are  kept  in  calibration  with 
voltmeters.  The  meter  relays  are 
monitored  by  precision  resistors 
and  periodically  calibrated  with  in¬ 
struments.  Test  ranges  are  vari¬ 
able.  A  typical  group  of  classifica¬ 
tions  is:  up  to  4.5  /xa,  4.5  to  13 
13  to  27  /la  and  27  to  50  /xa. 


Poly-Glycol  Improves 
Acid  Flux  Performance 

Solder  flux  of  the  zinc  chloride 
type,  as  well  as  resin  flux  (  Elec¬ 
tronics,  p  96,  July  31,  1959),  is 
improved  by  using  polyethylene 
glycol  as  solvent,  according  to  the 
Tin  Research  Institute,  Greenford, 
Middlesex,  England. 

With  polyethylene  glycol,  the  flux 
spatters  very  little,  spreads  the 
solder  over  a  larger  area  and  flux 
residues  can  be  easily  washed  off 
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LlNDKfO 


For  basic  research,  pilot  plant 
studies  and  the  more  efficient  pro¬ 
duction  of  semi-conductors— new 
Lindberg  Diffusion  Furnaces 


with  water.  Water  solvent,  by  com¬ 
parison,  spatters  severely,  evapo¬ 
rates  and  retards  solder  spread,  and 
develops  a  hard  to  wash  film,  con¬ 
tributing  to  subsequent  corrosion 
problems. 

Polyethylene  glycol  is  also  re¬ 
ported  to  be  a  good  vehicle 
for  hydrazine  hydrochloride  and 
bromides,  organic  amine  hydrochlo¬ 
rides  and  acidified  resinous  fluxes 
as  well. 


Adjustable  Punch  Set 
Uses  Peg-Hole  Plates 


Punching  setup  installed  in  press 


Here  is  a  new  Lindberg  Furnace  designed  specifically  for 
basic  research,  pilot  plant  work,  or  production  of  solid 
state  devices.  It  is  offered  in  a  variety  of  sizes  and  capaci¬ 
ties  to  enable  industries  in  the  semi-conductor  field  to 
have  higher  powered  equipment  adequately  insulated  and 
designed  for  its  specific  use.  With  this  type  of  furnace 
available,  it  is  not  necessary  for  industry  to  attempt  to 
adapt  ordinary  furnaces  to  the  highly  specialized  require¬ 
ments  of  the  semi-conductor  field.  For  complete  informa¬ 
tion  on  Lindberg’s  standard  line  of  furnaces  specifically 
designed  for  gaseous  and  solid  diffusion  uses  write  for  our 
Bulletin  No.  T-1081. 

Pilot  Plant  Equipment  Division 

LINDBERG  ENGINEERING  COMPANY 

2457  WEST  HUBBARD  ST  R  E  ET,  C  H I C  A  G  O  12,  ILLINOIS 
Los  Angeles  Plant:  1 1 937  South  Regentview  Avenue,  at  Downey,  California 
In  Canada:  Birlefco — Lindberg,  Ltd.,  Toronto 


Setup  con  be  put  together  and  adjusted 
with  template  outside  of  press 


Punch  and  die  kits  suitable  for 
multiple-hole  punching  of  short- 
run  sheet  metal  parts  are  an¬ 
nounced  by  O’Neil-Irwin  Mfg.  Co., 
Lake  City,  Minn.  The  kits  contain 
dies  and  punches  in  a  variety  of 
shapes,  die  holderj*  and  die  sets 
with  holes  on  "-inch  centers.  Holes 
can  be  punched  anywhere  within 
the  area  of  the  die  sets  by  changing 
the  location  of  the  holders  or  rotat¬ 
ing  the  dies  in  the  holders.  Setups 
can  be  made  either  in  the  press  or 
outside  it.  The  punches  and  dies 
are  chrome  steel  and  will  punch 
material  as  thick  as  16  gage,  in 
mild  steel,  or  i  inch,  in  aluminum, 
to  0.005-inch  tolerances. 


ImOBBRO 
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On  The  Market 


Terminals 
feed-through  type 

Cambridge  Thermionic  Corp.,  445 
Concord  Ave.,  Cambridge  38,  Mass. 
Designed  for  use  in  plug-in  compo¬ 
nents,  the  Cambion  1030  and  1031 
feed-through  terminals  fit  into  7- 
or  9-pin  miniature  sockets.  These 
have  pin  diameters  of  0.040  in.  and 


Inverter 
single  phase 

Temco  Aircraft  Corp.,  P.  O.  Box 
6191,  Dallas  22,  Texas.  New  single 
phase  inverter  is  designed  specifi¬ 
cally  to  supply  accurate  400  cycle 
power  to  rate  gyro  packages.  It  is 
suitable  for  any  application  requir¬ 
ing  small  quantities  of  26  ±  1.0 


percent  volt  a-c  power.  Occupying 
only  20  cu  in.,  the  unit  is  capable 
of  delivering  20  w  at  400  cycles  ± 
0.1  percent  with  an  input  voltage  of 
28  d:  4  V.  Distortion  is  less  than 
4  percent.  Efficiency  exceeds  60 
percent  at  full  load.  The  single 
phase  inverter  meets  or  exceeds  all 
applicable  portions  of  MIL-E-5272. 

CIRCLE  301  ON  READER  SERVICE  CARD 


are  available  in  six  different  mount¬ 
ing  shank  length.s.  Terminal  1032, 
with  a  pin  diameter  of  0.032  in.,  is 
available  in  five  different  mounting 
shank  lengths.  All  are  of  quality 
brass,  finished  with  0.0003  in.  silver 
plate  and  coated  with  water  dip 
lacquer.  Terminals  are  quality-con¬ 
trolled  and  guaranteed. 

CIRCLE  302  ON  READER  SERVICE  CARD 


D-C  Amplifier 
difFerential  type 

Allegany  Instrument  Co.,  Inc., 
1091  Wills  Mountain,  Cumberland, 
Md.  Chopper  stabilized,  the  model 
516  true  differential  d-c  amplifier 
features  low  noise  of  14  nv  rms  over 


the  entire  bandwidth  of  d-c  to  25 
kc.  High  output  of  ±100  ma  at  10 
V,  with  continuous  variable  gain  to 
1,000  X,  makes  it  a  flexible  general- 
purpose  instrument.  It  is  available 
in  individual  case  or  eight  to  a  19 
in.  rack. 
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Switch  Attenuator 
high  power 

Kearfott  Co.,  Inc.,  14844  Oxnard 
St.,  Van  Nuys,  Calif.,  announces  a 
ferrite  switch  attenuator  that  may 
be  used  in  high  power  transmitter 
circuitry.  Model  W662-3A-2  is  ideal 
for  range  adjustment,  static  testing 
and  slow  modulation  up  to  250  kw. 


Frequency  range  is  8.5  to  9.6  kmc; 
maximum  attenuation,  35  db  min.; 
minimum  attenuation,  0.5  db  max.; 
vswr  max.,  1.3  bilateral;  peak 
power,  to  250  kw;  average  power, 
at  250  w;  switching  time,  20  milli- 
sec;  .switching  rate  at  2  cps;  driv¬ 
ing  power,  100  w  max. ;  weight,  less 
than  4  lb. 
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Spectrum  Analyzer 
log-linear  scan 

Probescope  Co.,  Inc.,  8  Sagamore 
Hill  Dr.,  Port  Washington,  N.  Y. 
Telemetering  analyzer  with  auto¬ 
matic  optimum  logarithmic  display 
of  subcarrier  channels  and  simul¬ 
taneous  linear  display  of  individual 
channels  is  available  in  the  model 
TA-100L-120L.  All  f-m/f-m  sub¬ 


carrier  channels  will  be  linearly  dis¬ 
played  along  the  horizontal  axis  of 
the  log  scan  crt  and  at  the  same 
time  individual  portions  of  the  spec¬ 
trum  can  be  analyzed  on  a  second 
crt.  Frequency  ranges  are  350 
cycles  to  85  kc  or  120  kc  logarithmic 
display  and  13  cycles  to  85  kc  or  120 
kc  linear  display.  Sweep  width,  150 
cycles  to  22  kc.  Other  features:  60 
db  dynamic  range,  500  iiv  sensitiv- 
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MF\A/  prom 


LUMPED  CONSTANT 

DELAY  LINES 


Meet  the  newest  addition  to  the  growing  family  of  JFD  precision  electronic  components. 

Designed  with  compactness,  ruggedness  and  reliability  in  mind,  new*  JFD  lumped  constant  Delay 
Lines  upgrade  your  prototype  or  production  project. 


Compare  tho  odvanlogos  of  the  ttondord  JFD  lumped 

constant  delay  lines: 

•  High  delay-to-rise  time  ratio  with  minimum  signal 
attenuation. 

•  Tolerance  of  ±:5%  max.  on  delay  and  characteristic 
impedance. ' 

•  Temperature  range  of  —55*  C  to  +125’  C. 

•  Delay  time  thermal  stability  of  50  parts  per  mil¬ 
lion  per  degree  centigrade. 

•  Up  to  25  Me  bandwidth. 

•  Virtually  linear  phase  shift. 

•  Hermetically  sealed  metal  cases  for  maximum  re¬ 
sistance  to  shock,  vibration  and  humidity. 

•  Meet  all  applicable  MIL  specs. 

Whether  your  application  calls  for  standard 
or  custom-built  lumped  constant  or  distri¬ 
buted  constant  delay  lines,  our  engineering 
staff  will  be  glad  to  review  your  needs  and 


Typicol  Standard  Delay  Lloa  CharactarisHct 


1  Delay  Tima  3  p  sac. 

10  P  sac. 

23  Psac. 

Ris# 

Tim* 

Size 

Rise 

Tima 

Size 

Ris* 

Tima 

Size 

1.0 

1V8x1V8x2V4 

2.0 

1Vjx1Vjx3 

3.0 

.3 

1H.x1K.x2»8 

1.0 

1«'8xmx3V4 

2.3 

1+4x1%x3Va 

.3 

1i1i8x1iHsx2V4 

.6 

1%x1%x3'/j 

1.3 

2K.x2J<4x47/e 

.13 

2V4x2V4x4'/i 

.3 

2V4x2V4x4>/^ 

.73 

2+4x2+4x3Va 

Rang*  of  choroctarUtic  impodonc*:  30  ohmt  to  2000  ohmt 
±3%. 

Attanuotion:  lass  than  Idb  par.  A  sac.  up  to  3  P  sac.  dalay; 
6db  max.  up  to  30  p  sac.  dalay. 

Tamparotura  stability:  30  ports  par  million  par  dagra*  C 
from  -33*  to  +123*  C. 


submit  recommendations.  Closer  tolerance  de¬ 
lays  and  impedances  are  available,  in  forms, 
sizes  and  terminal  designs  to  match  your 
need.s.  Write  for  Bulletin  No.  213A. 


P!on**n  In  •l•ctronic*  sine*  1929 

ELECTRONICS  CORPORATION 

1462  62nd  Str**b  Brooklyn,  N*w  York 


JFO  Intomotlonol,  16  Moor*  Str**t,  N*w  York,  Now  York 
JFO  Conoda  Ltd,,  51  McCormack  Stroot,  Toronto,  Ont.,  Canada 
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REQUEST 

BULLETIN 


IS  YOUR 

BEST  SOURCE 


SOLDERING  LUGS 
TERMINALS 
PRINTED  CIRCUIT 
HARDWARE 
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•  Precision  tooling,  rigid  quality 
control  assure  tolerances  to  critical 
specifications. 

•  Ample  stocks  of  over  1000  differ* 
ent  parts  permit  prompt  delivery. 

9  Malco  specializes  in  a  complete 
line  of  small  stampings  for  Radio- 
TV,  electrical/electronic  and  auto¬ 
motive  industries. 

•  Our  line  includes  terminals  and 
printed  circuit  hardware  in  loose 
or  in  chain  form  for  automatic 
insertion. 

Let  Malco  show  you  how  you  can  save 
on  production  timo  and  costs.  Contact 


MANUFACTUniNG  COMPANV 


4023  W.  LAKE  ST.  •  CHICAGO  24,  ILL. 


Tube  Socket 
for  planar  triode 

Instruments  for  Industry,  Inc., 
101  New  South  Road,  Hicksville, 
L.  I.,  N.  Y.,  has  designed  a  tube 
socket  for  GE’s  GL6299  uhf  planar 
triode  that  enables  the  designer  to 
quickly  realize  practical  uhf  lumped 
constant  circuitry  with  absolute  as- 
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Steel  Clamp 
self-aligning 

Timber-Top,  Inc.,  36  Brooklyn 
Ave.,  Freeport  8,  L.  I.,  N.  Y.,  has 
designed  a  self-aligning  stainless 
steel  clamp  that  permits  the  secure 
fastening  of  components  with  base 
flanges  or  grooves.  Synclamps  are 
available  in  8  different  sizes  with 
the  same  o-d  of  0.390  maximum. 
Ideally  suited  for  hard-to-reach 
places,  these  standard  fasteners  are 
self-locking  and  withstand  extreme 
environmental  conditions.  Self¬ 
alignment  is  quickly  and  easily  ac¬ 
complished  because  of  a  nylon  in¬ 
sert.  When  the  screw  is  tightened, 
the  nylon  insert  is  stripped  which 
allows  the  clamp  to  self-align  per¬ 
fectly.  The  more  the  screw  is  turned 
the  tighter  the  clamp  seats. 
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for  immediate  delivery  of 

GENERAL 

INSTRUMENT 

semiconductors 

nf  fjCictoiuj  piiim 

1 

call  your  authorized 
stocking  distributor 


CALIFORNIA 

Electronic  Supply  Corp. 

Pasadono 

Newark  Electric  Company 
Inglewood 

Paci&  Wholesale  Co. 

Son  Francisco 
Shonks  &  Wright«  Inc. 

San  Diego 

Valley  Electronic  Supply  Co. 
Burbank 

CONNECTICUT 

Sun  Radio  A  Elottronio  Co.,  Inc. 
Stamford 

The  Bond  Radio  Supply,  Inc. 
Woterbury 

FLORIDA 

Electronic  Supply 

Melbourne;  branches  in  Miami, 
Orlando,  St.  Petersburg 

ILLINOIS 

Merquip  Company 
Chicago 

Newark  Electric  Co. 

Chicago 

INDIANA 

Brown  Electronics,  Inc. 

Fort  Woyne 

Graham  Electronics  Supply,  Inc. 
Indianapolis 

MARYLAND 

Radio  Electric  Service  Co. 

Baltimore 

MASSACHUSEHS 

The  Greene-Show  Co.,  Inc. 
Newton 

NEW  YORK 

Delburn  Electronics,  Inc. 

New  York  City 

Hudson  Radio  A  Television  Corp. 
New  York  City 

Sun  Rodio  A  Electronics  Co.,  Inc. 
New  York  City 

OHIO 

Buckeye  Electronics  Distributors 
Columbus 
The  Mytronic  Co. 

Cincinnati 

Pioneer  Electronics  Supply  Co. 
Cleveland 

OKLAHOMA 

Oil  Capitol  Electronics 
Tulsa 

PENNSYLVANIA 

D  A  H  Distributing  Co. 

Harrisburg 

Herboch  A  Rodemon,  Inc. 
Philadelphia 

TEXAS 

Scooter's  Radio  A  Supply  Co. 

Fort  Worth 

WASHINGTON 

Seattle  Radio  Supply  Co. 

Seattle 

WISCONSIN 

Radio  Parts  Co.,  Inc. 

Milwoukee 


Distributor  Division 
ge^ral  instrument 
■HU  CORPORATION 

dWl  240  Wyth*  Avonu* 
Brooklyn  11,  N.Y. 


Np 


Ck 


N 


'W 


VC 


HERE'S  WHYi 


G  Specialized  high  production 
techniques  afford  lowest  possible 
unit  cost. 


^SOU 


!  GENERAL  INSTRUMENT  SEMICONDUCTOR  DIVISION 


Wro/ir/ir/c  miniaturized 
silicon  power  rectifiers 


SMALL  TO  FIT  YOUR  SPACE  REQUIREMENTS 


♦ 


'  -  i:  -  I 


MAXIMUM  RATINGS 


1N64S  225 


400  150 
400  150 
400  150 


’Resistive  or  inductive  load 


MINIMUM 

SATURA¬ 

TION 

VOLTAGE 


MAXIMUM 
VOLTAGE 
DROP 
@  400  ma 
DC 


100“  C.  @  25“  @  100“  @  25“  C. 


C.  VOLTS  DC 


0.2  15 

0.2  15 

0.2  20 

0.2  20 


We’ve  shrunk  the  size,  but  not 
the  quality.  All  the  outstanding 
characteristics  and  reliability 
you  expect  of  products  from 
General  Instrument  Corporation 
are  present  in  these  miniaturized 
units.  Data  sheets  on  these  and 
other  Automatic  silicon  rectifiers 
are  available  upon  request. 


Semiconductor  Division 

GENERAL  INSTRUMENT  CORPORATION 

65  Gouvernieur  Street,  Newark  4,  N.  J. 

Ch|cago  39 


Midwest  office 
Western  office 


52A9  West  Diversey  Ave. 

11982  Wilshire  Blvd.,  Los  Angeles  25 


GENERAL  INSTRUMENT  CORPORATION  INCLUDES  E  W  SICKLES  Dl\^ISION  AUTOMATIC;  MANUFACTURING  DIVISION  SEMI. 
CONDUCTOR  DIVISION  RADIO  RECEPTOR  COMPANY  INC  THE  MATTRIS  TRANSDUCER  CORPORATION  MICAMOLO  ELEC 
TRONICS  manufacturing  CORPORATION  AND  GENERAL  INSTRUMENT  F  w  SICKLES  itiF  CANADA  LTD  'SUBSIDIARIES 


•  DRAFTSMEN  CAN 
STRAIGHTEN  UP  AND  DO 
BETTER,  FASTER  WORK! 


Bruning’s  all-new  Neoglide  drafter  literally  puts  draftsmen  in  a 
position  to  do  better,  faster  work.*  It  provides  complete  maneuver¬ 
ability  on  any  board  at  any  angle  without  adjustment!  Reinforced 
U-Beam  construction  offers  amazing  rigidity,  strength,  and  accuracy. 
Yet  resistance-free  movement  of  the  counterweight  and  vertical 
beam  provide  free-and-easy  "floating”  action.  Touch-control  protrac¬ 
tor  head  gives  automatic,  pin-point  angle  selection.  Mail  coupon 
now  to  put  yourself  in  a  position  to  save  time  and  money  with 
all-new  Neoglide! 


*  study  of  300  draftsmen  showed 
35X  savings  on  drawing  time  — 
1/5  the  backaches— on  vertical 
or  near  vertical  boards. 


(BRUNING) 


Charles  Bruning  Co.,  Inc.  Dept.  2-Z 
1800  Central  Rd.,  Mt.  Prospect,  III. 

Offices  in  principal  U.S.  Cities 

In  Conodo:  103  Church  Si.,  Toronto  I,  Onl. 

Please  send  me  more  information  about  your  all-new 
Neoglide  drafters. 

Nome _ Title _ 

Company _ 

Address _ 

City _ County _ State _ 


surance  of  bandpass  stability  as 
tubes  are  changed.  The  XV-100/ 
6299  permits  tube  removal  and  re¬ 
placement  with  absolute  seating 
every  time.  Precise  engineering 
and  design  techniques  permit  the 
miniaturized  tube  socket  to  be  used 
to  1,000  me  or  higher  with  no  reso¬ 
nance  over  the  band.  Applications 
are  for  broadband  circuitry  and 
receivers,  amplifiers,  mixers — or 
where  both  frequency  stability  and 
low  noise  factors  are  important. 
Price  ranges  from  $25  to  $14  de¬ 
pending  on  quantity. 
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Leak  Detector 
ultrasensitive 

Crosby-Teletronics  Corp.,  West- 
bury,  N.  Y.,  has  developed  an  ultra¬ 
sensitive  mass  spectrometer  leak 
detector  with  important  military 
and  civilian  applications.  The  ma¬ 
chine  accurately  detects,  locates  and 
measures  the  size  of  leaks  in  vac¬ 
uum,  pressure  or  hermetically 
sealed  systems,  devices  or  compo¬ 
nents.  Leak  rate  sensitivity  is  10'“ 
standard  cubic  cm  per  sec.  The 
equipment  is  sensitive  to  helium 
only.  Presence  of  other  gases  in  the 
equipment  cannot  give  false  indica¬ 
tions. 
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Audio  Tube 
with  rattle  control 

General  Electric  Co.,  212  N. 
Vignes  St.,  Los  Angeles  54,  Calif. 
The  7581  is  a  30-w  beam-power 
pentode  for  high  quality  audio 
power  output.  It  has  a  low'-loss, 
mica-filled  base  which  also  pro- 
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HIS  BUSINESS  IS  DIFFERENT 


A  man  in  one  industry  usually  sells  to  another.  A  steel 
man  sells  to  the  automotive  industry.  A  packaging  man 
sells  to  a  soap  company. 

The  electronics  man  is  different. 

The  electronics  man  sells  a  large  portion  of  his  output 
to  another  electronics  company.  The  design  man  may  be 
the  key  to  selling  a  President.  The  President  of  one  com¬ 
pany  may  sell  to  the  design  man  of  another.  The  project 
engineer  is  responsible  for  product  design,  but  may  also 
determine  market  potentials  for  new  products. 

Look  at  the  badge  above.  It  reads  pesearch-Design- 

THE  ELECTRONICS  MAN  "BUYS"  WHAT  HE 
A  MeOraw-Hill  Publication 


production-management.  The  interests  of  the  electronics 
man  are  in  any  or  all  of  the  four  areas. 

No  matter  where  you  find  the  electronics  man  his  en¬ 
gineering  background  enables  him  to  influence  the  pur¬ 
chase  of  electronic  components  and  equipment.  Your 
advertising  must  reach  him  to  .sell  electronic  goods. 

And  ...  in  selling  the  electronics  nuui,  your  basic  buy 
is  the  one  book  edited  weekly  for  all  electronics  men— 
whatever  their  title  or  job  functions.  The  basic  book  is 
electronics— 52,000  electronics  men  pay  to  read  it  every 
week. 


READS  IN . . . 


electronics 


I 


330  Wast  42ncl  Straat  •  Naw  York  36,  N.V. 


and  In  the  electronics  BUYERS*  auiDE 


RAYTHEON 

DISTRIBUTORS 

Alabama 

Birmingham 

Forbes  Distributing  Company 
Mobile 

Forbes  Electronic  Distributors,  Inc. 

Arizona 

Phoenix 

Radio  Specialties  &  Appl.  Corp. 

AL  8-6121 
Tucson 

Standard  Radio  Parts,  Inc. 

MA  3-4326 

California 

Burbank 

Valley  Electronic  Supply  Co. 
Victoria  9-4641 
R.  V.  Weatherford  Co. 

Victoria  9-2471 
Hollywood 

Hollywood  Radio  Supply,  Inc. 

HO  4-8321 
Inglewood 

Newark  Electric  Company 
ORchard  7-1127 
Los  Angeles 

Graybar  Electric  Company,  Inc. 
ANgelus  3-7282 
Kierulff  Electronics,  Inc. 

Richmond  8-2444 
Oakland 
Brill  Electronics 
TE  2-6100 
Elmar  Electronics 
HIgate  4-7011 
San  Diego 

Radio  Parts  Company 
Santa  Monica 

Santa  Monica  Radio  Parts  Corp. 
EXbrook  3-8231 

Colorado 

Denver 

Ward  Terry  Company 
AMherst  6-3181 

District  of  Columbia 
Electronic  Industrial  Sales,  Inc. 
Hudson  3-5200 
Kenyon  Electronic  Supply  Co. 
DEcatur  5800 

Florida 

Miami 

East  Coast  Radio  &  Television  Co. 
FRanklin  1-4636 
Tampa 

Thu  row  Distributors 
TAmpa  2-1885 
West  Palm  Beach 
Goddard  Distributors,  Inc. 

TEmple  3-5701 

Illinois 

Chicago 

Allied  Radio  Corporation 
HAymarket  1-6800 
Newark  Electric  Company 
STate  2-2944 

Maryland 

Baltimore 

Wholesale  Radio  Parts  Co..  IrK. 
Mulberry  5-2134 

Massachusetts 

Boston 

Cramer  Electronics,  Inc. 

COpley  7-4700 

DeMambro  Radio  Supply  Co..  Inc. 
AL  4-9000 

Lafayette  Radio  Corp.  of  Mass. 
HUbbard  2-7850 
Cambridge 

Electrical  Supply  Corporation 
UNiversity  4-6300 

Michigan 
Ann  Arbor 

Wedemeyer  Electronic  Supply  Co. 
NOrmandy  2-4457 
Detroit 

Ferguson  Electronic  Supply  Co. 

woodward  1-2262 

Minnesota 

Minneapolis 

Electronic  Expeditors,  Inc. 
FEderal  8-7597 

Mississippi 

Jackson 

Ellington  Radio.  Inc. 


local  RAYTHEON  distributor 


"^and  at  factory  prices 
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MECHANICAL  COMPONENTS  •  RAYTHEON/MACHLETT  POWER  TUBES 
VOLTAGE  REGULATORS  •  CAPTIVE  HARDWARE 


A 


SERVING  KEY 
MARKETS  INCLUDE 

Missouri 
Kansas  City 

Burstein-Applebee  Company 
BAItimore  1'1155 
New  Mexico 
Alamogordo 

Radio  Specialties  Company,  ln& 

HEmlock  7-0307 
Albuquerque 

Radio  Specialties  Company,  Inc. 

AM  8-3901 
New  York 

Mineola,  Long  Island 
Arrow  Electronics,  Inc. 

Pioneer  6-8686 
New  York  City 
H.  L.  Dalis,  Inc. 

EMpire  1-1100 

Milo  Electronics  Corporation 

BEekman  3-29^ 

Ohio 

Cincinnati 
United  Radio  IrK. 

CHerry  1-6530 
Cleveland 

Main  Line  Cleveland,  Inc. 

Express  1-1800 
Pioneer  Electronic  Supply  Co. 
superior  1-9411 
Columbus 

Buckeye  Electronic  Distributors,  Inc. 

CA  8  3265 
Dayton 
Srepco,  Inc. 

BAIdwin  4-3871 
Oklahoma 
Tulsa 

S  &  S  Radio  Supply 
CHerry  2-7174 
Oregon 
Portland 

Lou  Johnson  Company 
CApitol  2-9551 
Pennsylvania 
Braddock 

Marks  Parts  Company 
ELectric  1-1314 
Philadelphia 
Almo  Radio  Company 
WAInut  2-5918 
Radio  Electric  Service  Co. 

WAInut  5-5840 
Reading 

The  George  D.  Barbey  Co.,  Inc. 

FR  6-7451 
Tennessee 
Knoxville 

Bondurant  Brothers  Company 
Texas 
Dallas 

Graybar  Electric  Company 
Riverside  2-6451 
Houston 

Harrison  Equipment  Company 
CApitol  4-9131 

Utah 

Salt  Lake  City 
Standard  Supply  Company 
EL  5-2971 
Virginia 
Norfolk 

Priest  Electronics 
MA  7-4534 
Richmond 

Meridian  Electronics,  Inc. 

Richmond  5-2834 
Wisconsin 
Appleton 

Electronic  Expeditors,  Inc. 

REgent  3-1755 
Green  Bay 

Electronic  Expeditors,  Inc. 

HEmlock  2-4165 
Menasha 

Twin  City  Electronics 
PArkway  2-5735 
Milwaukee 

EX-EL  Distributors,  Inc. 

Mitchell  5-7900 
Electronic  Expeditors,  Inc. 

FLagstone  2-2070 

Milwaukee  Electronic  Expeditors,  Inc. 
woodruff  4-8820 
Oshkosh 

Electronic  Expeditors  of  Oshkosh,  Inc. 
BEverly  5-8930 


vides  good  r-f  performance.  It  has 
a  special  rounded-top  envelope 
which  provides  rattle  control, 
thereby  reducing  the  possibility  of 
microphonic  action  under  vibra¬ 
tion;  a  controlled-knee  characteris¬ 
tic  which  assures  users  freedom 
from  signal  distortion  from  this 
source  in  properly  designed  cir¬ 
cuits;  and  a  new  bonded  metal 
anode  of  aluminum,  copper  and  iron 
which  prevents  hot  spots  and  per¬ 
mits  exceptional  heat  dissipation. 
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Sensing  Element 
solid  state 

Berkeley/Dynamics,  2831  —  7th 
St.,  Berkeley,  Calif.  Model  P-CE 
solid  state  photorelay  sensing  ele¬ 
ment  features  direct  operation  of 
relays  or  counters  without  amplifi¬ 
cation.  The  photosensitive  unit  will 
operate  standard  relays  or  solenoid 
actuated  devices  wired  in  series 
with  model  P-CE.  Coil  resistance  of 
solenoid  or  relay  should  be  approxi¬ 
mately  2,200-2,800  ohms,  maximum 
current  50  ma  at  115  v  a-c.  The 
sensing  element  is  a  compact,  rug¬ 
ged,  moisture  resistant  cadmium 
sulfide  cell.  Model  P-CE  has 
threaded  mounting  hub  for  3  in. 
conduit.  List  price,  $10. 
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Digital  Test  Units 
low-speed 

Digital  Equipment  Corp.,  May¬ 
nard,  Mass.,  announces  a  low-cost 
line  of  coordinated  low-speed  digital 
test  equipment  building  blocks.  The 
3000  series  operate  at  speeds  up  to 
500  kc,  as  compared  with  speeds  up 


NATIONAL 

SOCKETS, 

CAPS, 

TERMINALS 


National,  known  for  its  communications  and 
electronics  equipment,  is  equally  recognized 
as  a  manufacturer  of  quality  components. 
Sockets,  plate  caps,  grid  grips,  terminal  com¬ 
ponents,  and  assemblies  are  a  few  of  the  items 
available  from  catalog  stock.  Most  are  made  to 
meet  JAN-SPECS.  A  representative  catalog 
listing: 


TYPE  CIR:  Tube  sockets  of  grade  L4  ceramic 
materials  (JAN-MO  spec.)  in  four  models. 

TYPE  CS;  Crystal  mounting  sockets  for  crystal 
holders  (JAN-1-10  spec.). 

TYPES  XM-10,  XM-50:  Heavy-duty,  metal  shell 
sockets  for  four-pin  tubes. 

TYPES  SPP-3,  SPP-9:  Plate  caps  of  grade  L4 
steatite  (JAN-1-10  spec.)  with  silver  or  tin 
plated  beryllium  copper  grips. 

TYPES  GG-8,  12,  24:  Grid  grips  made  in  two 
types,  three  sizes,  variety  of  materials  . . .  clip 
grip,  or  loop  grip  ...  or  to  specifications. 

TERMINALS/ASSEMBLIES:  TYPE  FWC:  Insula¬ 
tors  molded  of  mica-filled  Bakelite.  TYPE  PVE: 
Nickel  plated  brass  jacks.  TYPE  FWA:  Nickel 
plated  brass  binding  posts.  TYPE  FWT:  Plugs  for 
stacking.  TYPES  FWH,  FWi:  Terminal  assemblies. 
National  Radio  Company  also  manufactures 
many  other  electronic  and  electromechanical 
components.  For  catalog  covering  your  needs 
...  or  for  your  special  design  or  applications 
problems,  write  or  call: 


National  RADIO  CO.,  INC. 

MELROSE  76,  MASS.  NORMANDIE  5  4800 


A  *Mly  wwrt  wAiiiAtfy  «f  Nilimi  C*.,  Inc. 

Eiport;  AD  AURIEMA,  INC.,  85  Broad  St,  N.Y.,  N.Y.,  U.S.A 
In  Canada:  CANADIAN  MARCONI  CO.,  830  Bayview  Ava.. 
Toronto  17,  Ont. 

Soaciicatioiii  MbiacI  ta  chanw  antkaiil  notlct. 
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to  5  me  in  the  company’s  present 
line  of  high-speed  units.  However, 
they  are  directly  compatible  with 
the  high-speed  units,  since  both  em¬ 
ploy  the  same  logical  techniques. 
Prices  on  the  low-speed  units  aver¬ 
age  about  half  the  cost  of  the  com¬ 
parable  high-speed  units.  The  3000 
series  include  an  inverter,  NOR  di¬ 
ode,  flip-flop,  delay,  clock,  pulse  gen¬ 
erator,  and  pulse  amplifier. 
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Panel  Meters 
military  style 

Helipot  Division  of  Beckman  In¬ 
struments,  Inc.,  2500  Fullerton 
Road,  Fullerton,  Calif.,  has  an¬ 
nounced  a  line  of  3J  in.  panel 
meters.  Built  in  accordance  with 
MIL-M-10304A,  the  new  line  fea¬ 
tures  voltmeters,  ammeters,  micro¬ 
ammeters,  and  milliammeters. 
There  are  61  standard  models  now 
available. 
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Model  1066A  oflers  a  unique  combination 
of  features  essential  to  the  exacting  tasks 
required  of  a  precision  fm  generator. 

Its  wide  range  is  covered  with  the  com¬ 
plete  absence  of  spurious  sub-harmonics. 
Directly  calibrated  stepped  and  continuous 
incremental  tuning,  supported  by  excep¬ 
tional  frequency  stability,  bring  new  ease 
and  accuracy  to  bandwidth  measurement. 
Deviation  up  to  ±  100  kc  is  produced  at 
either  of  two  modulation  frequencies  by 
a  ferrite  modulator.  Other  major  features 
are  the  Marconi-patented  contactless  range 
turret,  and  a  piston  attenuator  giving  a 
high-quality  SO-ohm  output. 


MARCONI  FM  SIGNAL 
GENERATOR  MODEL  106SA 

Abridged  Specifkatiow 

ntEQUENCY  range;  10  to  470  me 
in  five  bands — all  on  fundamentals. 
FREQUENCY  STABILITY :  Better  than 
0.0023%  per  10-minute  period  after 
warm-up.  incremental  frequen¬ 
cy  CONTROLS :  Variable.  0  to  :t  20 
and  0  to  ±  100  kc.  Stepped,  ±  3. 
10  and  13  kc.  modulation:  0  to  20 
and  0  to  100  kc  deviation  monitored 
and  continuously  variable;  ampli¬ 
tude  modulation  at  any  depth  up 
to  40**,  is  also  obtainable,  modu¬ 
lation  frequencies:  I  and  3  kc. 
output:  0. 1  mV  to  100  mv  across  a 
30n  termination,  output  accu¬ 
racy  ;  Incremental,  0.2  db :  within 
2  db  overall,  leakage  ;  Negligible: 
allows  full  use  of  0.1  mv  output. 
tubes;  3Z4G.  6AK6.  6CD6G, 
6A1C3,  3861,  6C4,  6L6G.  I2AT7. 
OB2.  3631. 

Marconi  FM  Deviation  Meters 
79 ID  and  934 /2  are  companion 
instruments. 

Semi  for  leo/let  B\S9  for  full  details. 


MARCONI 

INSTRUMENTS 


Circuit  Breaker 
low  impedance 


General  Electric  Co.,  Circuit  Pro¬ 
tective  Devices  Dept.,  Plainville. 
Conn.  ALB-IC  low  impedance,  high 
shock  circuit  breaker  is  available  in 
ratings  5-75  amperes,  and  features 
inverse  time  delay  action.A  quick- 
make,  quick-break  device,  it  has  a 
thermal  bimetal  and  independent 


1 1 1  CEDAR  LANE  •  ENGLEWOOD  •  NEW  JERSEY  Td:  LOwdI  7-0607 

Canada:  Canadian  Marconi  Co.  Marconi  Building,  2442  Tranton  Ave.,  Montreal  16 

MARCONI  INSTRUMKNTS  LTD  •  RT.  ALBAN*  •  HCRTS  •  KNOLANO 
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METER 


e  wor 


Acmxi_i?  ij  lexrLr  Lc 


TRANSISTOR  CIRCUITRY 
ENGINEERING  “KNOW  HOW 
AND  PRODUCTION 


STEREO  LEVEL  INDICATOR 


•  How  to  get  the  optimum 
performance  and  reliability  from  an 
electronic  component  is  often  directly 
related  to  research  and  engineering 
"know-how”  of  transistor  circuitry. 

The  Acme  Electric  research  and 
engineering  staff  have  a  wealth  of 
experience  to  develop  assemblies  in 
this  specialized  field  of  manufacturing. 
A  letter  outlining  your  problem 
will  have  our  prompt  attention. 

ACME  ELECTRIC  CORPORATION 

313  WATER  ST.  CURA,  N.  Y. 

W*tl  Cootf:  12822  Yukon  Avonuo  •  Howthorno,  Calif. 


PLASTIC  EOGEM^ISe  METER 


PLASTIC  PAN^ 


MO.  120,  Nakono-dio,  Moguro-ku,  Tokyo,  Jopon. 
CoMo  Ad4lroM  “  KYORirsUKEIKI  TOICYO  ” 
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MINIATURE 


magnetic  trip  element  and  is  availa¬ 
ble  with  or  without  an  auxiliary 
switch.  Interrupting  capacity:  5 
ampere  breaker — 1,500  amperes,  125 
V  a-c  and  d-c;  800  amperes,  300  v 
a-c;  and  10-75  ampere  breakers — 

1.500  amperes,  125  v  a-c  and  d-c; 

2.500  amperes,  300  v  a-c.  Unit  meets 
MIL-C-17588. 
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TRANSFORMERS 


Transistor 

*Ni>  PRINTED 
CIRCUIT 

Hr  APPLICATIONS 


Custom  transformers  for  printed  circuits  are  now  available 
from  ADC  in  five  standard  case  sizes  with  terminals  and 
inserts  on  0.1"  grid  multiples.  Audio,  power,  and  ultrasonic 
transformers  and  inductors  with  maximum  electrical  per¬ 
formance  for  each  size  are  being  custom  designed  for  tran¬ 
sistor  and  vacuum  tube  circuitry.  Raised  mountings  prevent 
moisture  from  being  trapped.  Available  in  Mumetal  cases. 
They  meet  M1L-T-27-A  Grade  5  Class  R  or  S  Life  X,  and 
can  be  designed  to  meet  500  and  2,000  cps  vibration. 


Automatic  Test  Set 
muiticonductor  cable 

Peschel  Electronics,  Inc.,  Town- 
er.s,  Patterson,  N.  Y.  Automatic 
unit  features  dielectric  testing  up 
to  5  kv  rms;  any  number  of  test 
positions  to  order;  voltage  continu¬ 
ously  adjustable  up  to  5  kv  rms; 
test  duration  or  dwell  time  adjusta¬ 
ble  from  1  to  120  sec;  maximum 
short  circuit  current  limited  to  5 
ma.  Other  features  include  built-in 
teat  cage  with  terminal  board 
for  components,  easily  acce.ssible 
through  top  lid  of  cabinet,  with  elec¬ 
trical  interlock  to  prevent  applica¬ 
tion  of  high  voltage  when  lid  is 
open.  Built-in  test  cage  obviates 
need  for  an  auxiliary  cabinet  with 
interconnecting  cables  at  high  volt¬ 
age. 
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Nptt:  Other  combinotions  are  ovoiloble  with  400  cps  max.  vaH  ampere  ratings  up  to  15  for 
Fig.  1,  10  for  Fig.  2,  6  for  Fig,  3,  4  for  Fig.  4,  and  1  for  Fig,  5 


Coaxial  Switch 
manually-operated 

JERROLD  Electronics  Core.,  15th 
and  Lehigh  Ave.,  Philadelphia  32, 
Pa.  Designed  for  use  wherever  r-f 
energy  is  to  be  switched  from  one 
circuit  to  another,  the  CS-250  trans¬ 
fers  r-f  energy  from  0  to  1,000  me 
with  a  maximum  vswr  of  1.1  up  to 
500  me  and  1.2  up  to  1,000  me.  The 
unit  is  a  four  terminal,  two  position 


WRITE  TODAY  EOR  COMPUTB  INFOHMATION 


243t-13th  Avenu*  Ssirth  •  Minn*op«li»  7,  Minii«»ota 
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[  TYPICAL  RATINGS  i 

«• 

DeecrioHofi 

PrifMry 

Secondary 

Maximum 

Uvol 

R«*ROflM 

(CES) 

! 

Output 

P  P  collectors 
too  ohms  CT 

600  1 50  ohms 

-h33  dbm 

(2w) 

d:2db 

250-10.000  ept 

1 

2 

Output 

5000  ohms 

5«no  DC 

$0  250  600  ohm. 

-f  10  dbm 
OOmwl 

±\iib 

>00-10,000  cpi 

3 

Output 

P  P  Electors 
1000  ohms  CT 

4  8  16  ohms 

+  25  dbm 
(300mw1 

+ 1  db 

250-10,000  cps 

3 

Interstage 

Collector,' 

5000  ohms 

Imo  DC 

P  P  botes 

3000  ohms  CT 

+  5  dbm 

d:>db 

250-5,000  ep> 

1 

4 

input 

50  250  600 

ohms 

50,000  ohms 

4  2  dbn 

4:1db 

250- >0,000  cpi 

5 

Output 

P  P  collectors 
500  ohms  CT 

4  8 ' 1 6  ohms 

+20  dbm 
(lOOmw) 

-b>db 

250- >0,000  cpi 

5 

Interstoge 

Collector 

7500  ohms 

Imo  DC 

P  P  bases 

5000  ohmsCT 

0  dbm 

:f- 1  db 

250-10,000  cps 

Hr- 

OeecriptioA 

Retifsg 

3 

Audio 

200  hyt  Iv  1000  cpy  0  DC 

5 

Power 

500  mhys  1  v 

400  ept  IOimiDC 

Hr. 

D«<cri^ien 

Rating 

3 

Low  post 

600  ohms  mput  1 0dbm 

600  ohms  output 

f  Cutoff  SObc 

Attenuotion  1 8db  pec  octove 

3 

High  pass 

1 0,000  ohms  input  -f  1 0dbm 

10,000  ohms  output 

f  cutoff  21ic 
Attenuation 

1 8  db  per  octave 

Hr 

Deecrtptton 

PrtaMry 

Sacondory 

VA 

Regalodoa 

4 

Filament 

1l5v 

380-420  cps 

6.3y  .6o 

4.0 

>0% 

5 

Dual  fMamenI 

26v 

380-420  cp» 

0 1  6v  5ma 
(2)  6v  5ma 

.2 

2% 

SmCKPOLE 


fixed  composition  RESISTORS  ^ 


Today’s  slickest  looking  resistors  .  .  .  and  every  bit 
as  good  as  they  look!  Designed  to  MIL-R-11 
specifications,  they’re  unmatched  for  load  life  and 
moisture  resistance.  And  now,  for  the  first  time, 
you  can  get  such  resistors  in  a  full  line  of  RC-42 
(2-watt);  RC-32  (1-watt)  and  RC-20  (Vs-watt) 
types  IMMEDIATELY  from 
distributors’  stocks. 


i 


OFF 

DISTRIBUTORS'  SHELVES! 

•  .  .  for  military  prototypos,  small  runs,  production  omergonclos 

or  **hurry-up**  profocts 

•  •  .  in  any  standard  valuo  or  toloronco 


GMnplete  stocks — and  we  mean  complete — in  the  hands 
of  the  28  selected  Stackpole  distrihutors  listed  below 
help  you  handle  every  job  with  highest  quality  resis¬ 
tors,  fully  proved  and  accepted  for  critical  applications. 


BALTIMORE,  MD. 

Kann-EII*rl  EI*c)ronlci,  Inc. 
BATTLE  CREEK,  MICH. 

Electronic  Supply  Cerp. 
BIRMINGHAM,  ALA. 

MC  Eloctricol  Supply  Ce. 
BOSTON,  MASS. 

Sosor  Eloctricol  Supply 
BROOKLYN,  N.  Y. 

Eloctronic  Equipmont  Corp. 
CLEVELAND,  OHIO 

Plonoor  Eloctronic  Supply  Co. 
^  DALLAS,  TEXAS 
^  Wholotolo  Eloctronict  Supply  Co. 
DAYTON,  OHIO 
Sropco,  Inc. 


DENVER,  COLO. 

Oonvor  Eloctronict  Supply  Ce. 
GLENDALE,  CALIF. 

R.  V.  Woothorferd  Compony 

INDIANAPOLIS,  INDIANA 
Rodio  Olttg.  Co. 

KANSAS  CITY,  MO. 

Burttoin-Apploboo  Ce. 

MELBOURNE,  FLORIDA 
Electronic  Supply 
MIAMI,  FLORIDA 
Eloctronic  Supply 
NEW  YORK,  N.  Y. 

Horvoy  Rodio  Ce. 
PHILADELPHIA,  PA. 

Almo  Rodio  Co. 


SAN  DIEGO,  CALIF. 

Rodio  Ports  Ce. 

SCRANTON,  PA. 

Prod  P.  Purtoll 
SEAHLE,  WASH. 

CSC  Rodio  Supply  Ce. 

ST.  LOUIS,  MO. 

Intoritoto  Supply  Co. 

SYRACUSE,  N.  Y. 

Morris  Eloctronict  of  Syracuse 
TACOMA,  WASH. 

C  A  G  Radio  Supply  Ce. 

WASHINGTON,  D.  C. 

Electronic  Wtiolosolors,  Inc. 
WATERBURY,  CONN. 

Bond  Rodio  Supply  Co.  Inc. 


WEST  PALM  BEACH,  FLA. 

Coddord  Olstributort,  Inc. 

WICHITA,  KANSAS 

Intorttolo  Eloctronic  Sup.  Corp. 

WILBRAHAM,  MASS. 

Industrial  Components  Corp. 

WINSTON-SALEM,  N.  C. 
Dolton-Hogo  Radio  Supply 

. . .  iRd  t  C/STA(KPOLE,  TOO! 

Atfroetivtly  pockogad  by  C*C 
Eloctronicf  For  lorvict  roploco* 
mont  utoip  Cotdit#  704*  ftosit* 
tors  oro  olto  ovolloblo  througb 
ovor  800  C*C  ditfrlbwtorte 
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d^ble 

Jh^ickl 


It’s  Hickory  Brand 
Microphone  Cable! 

•  EXTRA  LIMP 

•  LONG  FLEX  LIFE 

•  LOW  CAPACITANCE 

•  HIGH  TENSILE  STRENGTH 


These  plastic-insulated  cables  with  non-marking 
jackets  are  lightweight,  weatherproof  and  highly 
resistant  to  abrasion. 

Use  Hickory  Brand  Microphone  Cables  for  all 
stage  and  studio  work.  Excellent  for  audience- 
participation  programs.  Use  also  for  outdoor 
extensions. 

All  Hickory  Brand  Electronic  Wires  and  Cables 
are  quality-engineered  and  precision  manufac¬ 
tured  to  meet  the  most  exacting  requirements. 


Wrilf  jor  complete  information  on  the  full  line  of 


Electronic  Wires  and  Cables 

Manufactured  by 

SUPERIOR  CABLE  CORPORATION,  Hicliary,  North  Carolina 


transfer  switch,  coaxially  mounted 
in  a  rugged  die  cast  metal  frame. 
Its  dull  wiping,  self  aligning  switch 
contacts  are  silver,  mounted  in  a 
Kel-F  dielectric.  Insertion  loss  is 
less  than  1/10  db  to  1,000  me.  Isola¬ 
tion  between  the  open  and  closed 
circuit  is  58  db  at  100  me  and  40 
db  at  1,000  me.  CS-250  is  available 
with  BNC  connectors  at  50  ohm  im¬ 
pedance. 
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Trimming  Pot 
stackable 

Handley,  Inc.,  2030  Colorado  Ave., 
Santa  Monica,  Calif.,  announces 
model  IW-STK  trimming  pot.  Two 
to  ten  may  be  stacked  in  a  row, 
firmly  held  together  by  a  steel  bolt 
and  nut.  Because  of  the  unusual 
configuration,  placement  and  length 
of  the  leads,  lead  screw  position  (on 
top),  this  stacking  feature  offers 
outstanding  accessibility  and  com¬ 
pactness.  Trimmer  withstands  100 
g  acceleration,  exceeding  MIL-R-19; 
withstands  50  g  shock,  exceeding 
NAS  710,  Proc.  Ill;  and  tempera¬ 
ture  range  is  from  —55  C  to  140  C 
with  1.3  w  at  40  C.  Small  worm 
gear  adjustment,  free  of  back  lash, 
delivers  high  friction  loading. 
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H-V  Rectifier 
for  radar  use 

PEK  Labs,  Inc.,  4024  Transport 
St.,  Palo  Alto,  Calif.  Rated  at  75 
kv  piv  and  800  w  average  plate  dis¬ 
sipation,  the  PEK  5973  h-v  rectifier 
or  surge  limiting  diode  is  ideally 
suited  to  applications  where  low 
tube  drop  is  important  such  as  in 
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NOW  TEST 
TRANSISTOR  BETA 
IN  THE  CIRCUIT 


WITHOUT 
POWER  ON! 


WCMIl' 


New  Sierra  219A 
Transistor  Tester 
reads  Beta  directly  in  the 
circuit;  also  measures  Ico 
and  Beta  out  of  circuit. 
Simple  operation,  completely 
portable.  Battery  powered; 
easily  used  anywhere. 


Consider  the  real  advantages  of  testing  transis* 
tors  in  the  circuit  Downtime,  and  damage  to 
transistors,  is  greatly  reduced.  Complete  assenrv 
blies  are  quickly  checked  out.  Quality  control 
“ounce  of  prevention”  is  simplified  during  manu¬ 
facture. 

Beta  is  read  simply  and  directly  in  or  out  of  the 
circuit;  a  basic  function  of  the  Sierra  219A  is  to 
electrically  isolate  the  transistor  under  test  per¬ 
mitting  accurate  in-circuit  tests.  Ico  is  measured 
on  a  straightforward  dc  basis;  collector  poten¬ 
tials  of  3, 6,  or  12  vdc  may  be  selected. 

For  complete  Information  and  demonstration, 
telephone  your  Sierra  representative  now. 


SPECIFICATIONS 

TmI  Ran9Mt  B«ta,  10  to  100,  Ice,  0  to  50 

/Mnp 

Accuracy:  In-circvil  ±  20%  for  oxlornol 

leodingi  obevo  500  ehnc 
Out-ef-clrcull  ±10% 

Power:  Mercury  or  zinc-carbon  battery, 

1,000  hn.  ovoreae  torvico  life, 
motor  Indicate*  battery  output 

Temperature  32*  to  122°P  for  ipociflod  oc- 
Roiito:  curocy 

Dimoiraiom:  biph  x  7%*  wide  x  5%* 

deep,  woltht  Id  pound* 

Acc***ario*:  T**t  load*  tuppllod 

Price:  $250.00  f.o.b.  factory 

Dollvory  from  ttock 


Data  aubjaet  to.changa  without  notlc* 


SIERRA  ELECTRONIC  CORPORATION 

A  Division  of  PM  too  Corporation 

•2S1A  lOHANNON  DRIVE  •  DAyRRfWrt  ••2010  *  MENLO  PARK,  CAUPORNIA,  •.  t.  A. 

S«lM  reprMwitatIvM  In  pH  principal  araas 
Canada:  Atlas  Instrumant  Corporation,  Ltd.,  Montraal,  Ottawa,  Toronto,  Vancouvar 
Export:  Frazar  &  Hansan,  Ltd.,  San  Francisco,  Los  Angalas 
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radar  where  it  is  used  as  a  charging 
diode  or  limiter.  It  is  also  suitable 
for  use  in  h-v  power  supplies  for 
dielectric  or  cable  testing,  or  in  air 
cleaners  or  precipitrons.  As  a  recti¬ 
fier  it  will  operate  at  an  average  of 
1.25  amperes  to  40  kv  and  one  am¬ 
pere  to  75  kv.  As  a  limiter,  peak 
currents  as  high  as  20  amperes  at 
75  kv  apply. 
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HERE 

THAT 

COUNTS 


Power  Package 
brushless 

Electric  Machinery  Meg.  Co., 
Minneapolis  13,  Minn.  A  400  cycle 
motor-generator  set  complete  with 
controls  serves  as  the  power  supply 
for  a  new  computer.  The  m-g  set 
is  rated  7.5  kw  at  1,714  rpm  with 
a  three  phase,  208  v  output.  An  a-c 
exciter  and  silicon  diodes  replace 
the  usual  commutator  and  brushes. 
The  free  standing  control  provides 
complete  starting  and  protective  ar¬ 
rangements  with  metering  and  volt¬ 
age  regulator. 
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Do  you  know,  for  instance . . .  which  electronic  stocks  are 
hottest?  Who’s  in  the  news  and  why?  About  “Three  Ap* 
proaches  to  Microminiaturization’’?  About  the  newest  prod¬ 
uct  ideas  hitting  the  market?  What’s  up  in  production? 
Opportunities  overseas?  What’s  going  on  in  Washington? 

It  pays  to  know  more  than  the  next  man !  The  questions 
above  are  just  6  reasons  why  you  should  subscribe  to 
electronics. 

IF  YOU’RE  ON  THE  TAG  END  OF  A  ROUTING  SLIP, 
■get  your  own  subscription.  Knowing  what’s  going  on  is  the 
first  step  to  going  up. 

Fill  in  the  coupon  below  right  now... it  will  pay  big 
dividends. 


FIND  WHAT  YOU  NEED  IN... 

electronics 


— Renew  my  subscription  for  3  more  years. 

— Enter  my  new  subscription. 

U.S.  Subscription  Rates: _ 3  years  $12 _ 1  year  $G 

Canadian  rates  $10  for  1  year,  Foreign  rates  $20  for  1  year. 


.State. 


Company. 


Solenoid 
a-c  or  d-c 

Guardian  Electric  Meg.  Co.,  1621 
W.  Walnut  St.,  Chicago  12,  Ill.  No. 
28  midget  solenoid  is  available  a-c 


Your  Title - Department _ _ 

Product  Manufactured  or  Service  Performed _ _ 

Mail  reply  to:  electronics,  330  West  42nd  Street,  New  York  36,  N.Y. 
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HERE’S  WHY  CENTRICORES  ARE 
PROBABLY  THE  MOST  CONSISTENTLY 
UNIFORM  CORES  YOU  CAN  BUY: 


Closely -con  trolled  annealing— Annealing— perhaps  the 
most  critical  phase  of  the  core-making  process — is  done 
under  precisely  regulated  atmospheric  and  temperature 
stabilized  conditions  to  hold  Cen tricore  magnetic  perform¬ 
ance  to  uniformly  high  levels. 

Exceptional  uniformity  from  core  to  core  and  lot  to  lot 
is  further  assured  with  Super  Squaremu  “79”,  a  new 
high-performance  alloy  we've  developed.  It  has  outstand¬ 
ing  magnetic  qualities  and  is  remarkably  uniform  in 
squareness,  thermal  stability  and  gain.  Super  Squaremu 
“79”  offers  an  efifective  solution  to  problems  of  variation 
in  magnetic  performance. 

WRITE  FOR  BULLETIN  C-3 


The  exceptional  uniformity  you  get  in  tape-wound  Centri- 
cores  is  not  easy  to  come  by.  It's  the  result  of  painstaking 
precision  at  every  stage  of  the  manufacturing  process 
— and,  in  fact,  before  manufacturing.  Three  principal 
factors  help  produce  Centricore  uniformity: 

Careful  classification  of  materials— Raw  alloys  are  first 
“pedigreed” — meticulously  selected,  then  test^  for  some 
14  parameters,  and  classified  by  magnetic  properties. 
We're  the  largest  buyer  of  nickel  alloy  magnetic  materials 
in  the  world  . . .  which  permits  us  to  choose  material 
for  Centricores  from  an  unusually  wide  distribution  of 
magnetic  properties. 

Special  winding  machines— We  build  our  own  machines, 
to  die-making  tolerances,  for  winding  magnetic  alloy  tape 
into  cores.  We  also  build  our  own  machines  for  applying 
insulating  coating  to  the  tape.  These  machines  give  us 
far  greater  uniformity  in  dimensions,  insulation  and  ulti¬ 
mate  performance  of  Centricores. 


*Speeial  sizes,  shapes  and  thicknesses  quoted  on  request. 


Magnetic  Metaub  Company 
Hayes  Avenue  at  21st  Street,  Camden  1,  N.J. 

transformer  laminations  •  motor  laminations  •  tope-wound  Cores 
powdered  molybdenum  permalloy  cores  •  electromagnetic  shields 
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SIZE 

MATERIAL 

THICKNESS 

1 

HIGH  NICKEL 

Hymu  80 

.001'* 

Squaremu  79 

Super  Squaremu  79 

THRU 

LOW  NICKEL 

Squaremu  49 

Carpenter  49 

THRU  j 

225 

GRAIN-ORIENTED  SILICON 

Crystaligned 

Microsil 

.004*  j 

M  ,  ,  1 

LOW-COST  D-C  POWER  SUPPLIES 


Standard  output  voltages  from  3  to  1000  VDC  at  30%  intervals . . . 
Maximum  powers  of  50, 100, 200, 400,750*,  1500*,  3000**  watts 

These  new  Sorensen  MD  supplies  form  one  of  the  most  comprehensive  and  econom*' 
leal  power  supply  series  on  the  market. 

More  than  130  catalog  models  to  choose  from,  providing  20  output  voltages  in 
the  range  from  3  to  1000  vdc,  inclusive.  Sorensen  engineers  welcome  the  oppor* 
tunity  to  develop  non-catalog  models  for  unusual  requirements. 

Simple,  rugged  design  features  magnetic  voltage  regulator  to  obtain  ±1%  regu* 
lation  against  input  line  variations  plus  low-impedance  silicon  rectifier  for  good  load 
regulation.  (Typical  regulation  from  50%  load  to  full  load  is  2%  to  10%,  depending 
on  load  current  rating.  Additional  data  can  be  supplied  upon  request.)  Ripple:  1% 
rms  max.  (Some  units  can  be  supplied  with  0.5%  max.  ripple.) 

Dependable,  tubeless  construction.  All  parts  are  conservatively  rated  for  con* 
tinuous  duty.  Units  will  withstand  output  short  circuits  without  damage  to  compo* 
nents. 

10-inch  rack-panei  mounting  for  all  units  simplifies  application  in  lab  or  custom* 
built  equipment. 


Rugged  MD  series  supplies  are  just  one  example  of  the  outstanding  power-supply 
models  offered  by  Sorensen.  Sorensen  controlled  power  equipment,  with  the  widest 
line,  enables  you  to  make  the  wisest  selection.  Included  are:  regulated  d-c  supplies, 
regulated  a-c  supplies,  variable  frequency  power  sources  (frequency  changers;  for 
example,  60  to  4C)0  cps),  high  voltage  supplies  (to  600  kv,  ac  or  dc),  and  miniature 
converters  and  inverters.  Available  in  an  extremely  wide  variety  of  input-output 
combinations.  Write  for  complete  specs.  Sorensen  &  Company,  Richards  Ave.,  South 
Norwalk,  Conn.  ».4a 


*Voltag«  rang*,  that*  tizat: 
6.3  to  1000  vdc 


aaVoltaga  rang*,  this  tiza; 
12  to  1000  vdc 


/ 


MNTROLLED  POWER  PRODUCTS 

. . .the  widest  line  lets  you  make  the  wisest  choice 


or  d-c,  intermittent  or  continuous 
duty.  It  has  tapered  plug  and 
plunger  for  greater  power.  Plunger 
strokes  from  A  in.  to  i  in.  with  a 
lift  of  over  41  oz.  Overall  dimen¬ 
sions:  li  in.  by  1  in.  by  lt®«  in. 
Weight:  approximately  3i  oz. 
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Analyzer 

256-channel 


Nuclear  Data,  Inc.,  145  No.  Wash¬ 
ington,  Wheaton,  Ill.,  announces  a 
completely  solid  state  256-channel 
analyzer  with  ferrite  core  memory. 
Analyzer  weighs  37  lb,  is  1  cu  ft  in 
size.  Circuits  float  in  foam  rubber 
in  stainless  steel  cabinet.  Power 
required  for  portable  operation  on 
batteries  is  9i  w.  Performance  is 
said  to  exceed  vacuum  tube  models. 
Live  time  is  printed  out.  Logarith¬ 
mic  and  linear  analog  outputs. 
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Pressure  Switch 
subminiature 


The  Bristol  Co.,  Waterbury  20, 
Conn.  Adjustable  pressure  switch 
exceeds  requirements  of  MIL-E- 
005272B  for  performance  up  to  200 
psi  under  vibration,  shock,  and  ac¬ 
celeration  test  conditions.  Volume 
of  unit  is  less  than  1  cu  in.  and 
weight  slightly  over  1  oz.  A  Ni- 
j  Span  C  pressure  capsule  and  a 
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ZIRCONIUM.TUNOS 

TIf  does  not  wear  do 
does  not  require  p 
odic  redressing  or 
placement;  heats  w 
evenly  throughout. 


This  NEW 
resistance 
soldering  tool 


SpplieJ  Beseanb  ine. 


TVmCAI.  rSItrOltMANCB  CHARACTBItlSTICS 

MmI«I  HFM-6(AC)-M«  HFM-12(A)4K>nO 

FreqiMWcy  Ran«*  30-265  MC  500-1100  MC 

Gain  >10  DO  >10  M 

Non*  Figur*  OtoRDR  7to11DS 

Numbar  of  Outlots*  Front  4  to  16  From  4  to  16 

Isolation*  >30  08  •  >30  08 

Peak  to  Volloy  Ratio  ±:U  08  ±2  08 

ovor  bond 

Input  and 

Output  Impodanco  50  ohms  50  ohms 

VSWR  Input  1.5  1J 

VSWR  Outp^  1.75  1.75 

Powor  Roquiromonts  1 05*1 25  VAC  60  CPS 

*Ta  customer  roquiromonts. 


tppliail  Seseareb  ine. 


BROADBAND 

MULTICOUPLERS 


30  to  1100  mops 

one  to  three  octave  bandwidth 
maximum  isolation  — high  gain 
minimum  noise  figure  — low  power  drain 


GENERALS  ELECTRIC 


...MEETS  CRITICAL  DEFENSE  STANDARDS 
FOR  SOLDERJOINT  RELIABILITY,  QUALITY 


For  aircraft  and  missile  applications — where  solder- 
joint  reliability  is  a  precious  must — General  Electric’s 
new  Resistance  Soldering  Tool  provides  the  void-free 
solderjoints  necessary  for  reliable,  high-quality 
connections. 


This  new  tool  is  particularly  useful  for  soldering 
multiple-prong  plugs.  It  heats  work  evenly  through¬ 
out,  allowing  complete  solder  melting  in  only  one 
operation.  Call  your  nearby  G-E  Apparatus  Sales 
Office  or  write  for  Bulletin  GEA-6588,  General 
Electric  Company,  Schenectady  5,  N.  Y.  738-1 


eliminates  tip 
replacement...  provides 
void-free  solderjoints 


Model  HFM  Multicouplers  facilitate  the  opera¬ 
tion  of  from  four  to  16  receivers  from  one 
antenna.  They  consist  of  a  broadband,  low 
noise,  high  gain  amplifier  followed  by  a  passive 
multicoupler  distribution  system. 

The  multicoupler  can  be  used  in  any  type  of 
communications  system  where  it  is  necessary 
to  operate  two  or  more  receivers  from  one 
antenna  while  maintaining  maximum  isolation 
between  receivers. 


INTERNAL  SWITCH 

hand-operated,  requ 
ing  no  foot  pedali 
buttons;  provide*  p 
tivc  heat  control;  el 
inates  tip  arcing. 


ELECTRONICS 
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snap-action  switch  are  contained  in 
an  all  stainless  steel  housing.  The 
pressure-setting  adjustment  is  sim¬ 
ple,  and  the  setting  is  positive,  even 
under  severe  shock  and  vibration 
conditions. 
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Stepping  Motor 
high  precision 


Effective  component  protection  is  hard  to  supply  under  condi- 
tions  of  violent  acceleration,  high  ambient  temperature,  and 
vicious  vibration.  But  in  military  electronic  gear,  transistors  must 
get  unfailing  protection  against  these  threats  to  reliable  operation. 

They  get  it,  most  fully,  with  atlee  mounting  clips. 

atlee  clips  are  provably  better  in  three  ways:  \ 

HOLDING  POWER.  Under  severe  shock  and  vibration,  these 
clips  actually  mold  themselves  tighter  to  the  transistors.  There’s 
no  visible  shifting  or  twisting,  no  lead-breaking  resonance,  and 
the  dislodging  force  actually  increases. 

COOLING  EFFICIENCY.  With  atlee  clips,  this  approaches  to 
within  10%  of  “infinity”  —  the  ideal  derating  curve  for  a  tran¬ 
sistor  with  an  infinite  heat  sink  which  keeps  the  case  temperature 
from  rising  above  the  ambient  level. 

ELECTRICAL  INSULATION.  When  required,  these  clips  can  be(^^^P 
coated  with  Dalcoat  B  —  an  exclusive  high-dielectric  enamel 
that  has  twice  the  dielectric  strength  of  Teflon  but  conducts  heat 
as  well  as  mica.  _ 

There  are  still  more  reasons  why  engineers  who  seek  perfection 
choose  atlee  transistor  clips.  They  know  that  Allas  E-E  is  the  l<kr^ 
pioneering  company  in  the  development  of  component  holders 
of  all  types,  with  unequalled  years  of  specialized  experience,  and 
a  complete  line  of  clips  for  all  case  sizes  and  mounting  require-  /^~Y> 
ments.  They  have  learned  it  costs  no  more  to  get  the  best . . .  and  j 
that  Atlas  E-E  makes  these  “little  things”  as  though  they  were 
the  biggest  things  in  the  circuit. 

DESIGN  FOR  RELIABILITY  WITH  Sitlee  —  a  complete _ _ 

line  of  superior  heat-dissipating  holders  and  shields,  plus  the 
experience  and  skill  to  help  you  solve  unusual  problems  of  hold-  ([-11 
ing  and  cooling  electronic  components.  • 

T  atlee  corporation. 

[■  flHHH  (Formerly  Atlas  E-E  Corporation) 

R  47  PROSPECT  STREET,  WOBURN,  MASSACHUSETTS 


G.  H.  Leland,  Inc,,  123  Webster 
St.,  Dayton  2,  Ohio.  The  Syncra- 
mental  motor  is  used  to  rotate 
potentiometers,  counters,  rotary 
switches,  tape  advances  and  various 
control  mechanisms.  A  special 
clutch  mechanism  replaces  the  use 
of  ratchets,  permitting  the  transla¬ 
tion  of  pulses  to  incremental  shaft 
positions  with  99.9999  percent  accu¬ 
racy  and  dependability.  Motor  is 
available  in  unidirectional  and  bi¬ 
directional  models,  ranging  in 
weight  from  4  to  13  oz,  with  angu¬ 
lar  increments  of  36  deg  per  pulse, 
up  to  15  steps  per  sec,  and  load  ca¬ 
pacity  up  to  2  lb-in.  starting  torque. 
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Radiators 

for  semiconductors 

Wakefield  Engineering,  Inc.,  11 
Broadway,  Wakefield,  Mass.  Range 
of  the  R-5000  series  is  5  w  to  100  w 
dissipation  ratings,  with  forced  con¬ 
vection.  Illustrated  are:  R-5010 
with  rectifier,  R-5020  with  Zener 
diode,  and  R-5030  with  transistor. 
With  forced  convection  applied  to 
the  R-5030,  for  example,  a  transis¬ 
tor  nominally  rated  by  its  manu¬ 
facturer  at  10  w  may  be  conserva- 


INSTRUMENTATION  OSCILLOSCOPE 
On*  Inch 

Minialur!x*d  basic  packogad  panal  mounting 
Cathoda  Roy  Oscilloscopa  for  instrumantotion  usa 
raplacing  "Rointar  Typa"  matars.  Ponal  baxal 
motchas  2"  iquora  matar.  No.  90901  usas  1CPI 
tuba.  No.  90911  usas  IEP1  tuba.  Powar  supply  No. 
90202  ovoiloblo  whara  application  raquiras. 


JAMES  MILLEN  MFG.  CO.,  INCa 


MALDEN 

MASSACHUSETTS 
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- 

Even  under  severe  conditions  of  shock  and  vibration, 

CAMBION^  Vibration-Proof  Battery  Holders  hold  tight. 
Unique  “locking  strap”  keeps  “D"  size  mercury  battery 
.securely  in  place.  Suitable  for  use  in  all  types  of  circuits,  the 
holders  are  available  in  two  models.  No.  2570  is  insulated  at 
one  end  only.  No.  2870  is  insulated  at  both  ends  to  permit 
“floating”  of  the  voltage  supply,  and  is  ideal  for  transistorized 
circuits  and  other  low-voltage  applications.  Both  holders  are 
designed  so  that  leads  can  be  easily  brought  up  to  terminals 
even  though  unit  is  flush-mounted.  Write  Cambridge  Therm¬ 
ionic  Corporation,  437  Concord  Avenue,  Cambridge  38,  Mass., 
for  full  details  on  these  and  other  products  in  the  wide  line  of 


PO>VER  SOURCES,  INC. 


Burlington,  Massachusatt* 


Tb«  guaranteed  electronic  components 


I  wish  I  knew  what 
Power  Sources 
was 


to 


up 
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lively  operated  at  30  w.  The  R-5000 
series  is  available  in  copper  or  alu¬ 
minum.  A  surface  machined  flat  to 
within  0.0002  in.  is  provided  for 
mounting  the  semiconductors. 
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Shift  Register 
transistorized 


Rotary  Trimmer 
super  compact 

Subminiature  Instruments  Corp., 
3705  Sunnyside  Drive,  Riverside, 
Calif.  “Trimquate”  trimmers  are 
easily  mounted  in  two  planes  with¬ 
out  additional  brackets.  They  have 
a  shaft  torque  of  3  oz  in.,  friction 
clutch  to  assure  precise  setting,  are 
adjustable  from  either  side.  Self 
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G R E ATLY  REDUCES  THE  PACKAGE 
AS  A  FACTOR  IN  CIRCUIT  DESIGN 


Navigation  Computer  Corp.,  1621 
Snyder  Ave.,  Philadelphia  45,  Pa. 
Model  308  is  a  5-stage  transistor¬ 
ized  shift  register  capable  of  oper¬ 
ating  at  300  kc.  Set  and  reset  in¬ 
puts,  and  ONE  and  zero  outputs  are 
available  for  each  flip-flop  stage. 
Units  may  be  serially  cascaded  to 
as.semble  a  shift  register  of  any 
length.  A  common  buss  is  provided 
to  re.set  all  stages  simultaneously. 
Model  308  is  fabricated  on  a  5  in. 
by  6  in.  glass-epoxy  p-c  card  A  in. 
thick,  and  is  used  with  an  18  pin  p-c 
receptacle.  Only  one  voltage,  —12  v, 
is  required.  Standard  output  levels 
are  —6.8  v  for  one  and  —0.2  v  for 
zero. 
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specifically  developed  for: 


•  amplifiers  at  the  higher  microwave  frequencies 
(1000  me  and  above) 

•  travelling  wave  parametric  amplifiers 
•  microwave  computers  as  sub-harmonic  generators 
•  amplifiers  in  which  stray  susceptance  effects  must  be  minimized 
•  applications  of  varactors  to  stripline  circuits 
•  modulators  for  frequency  synthesis 


m 

ACTUAL 

SIZE 


NEW  SILICON 
PILL  VARACTOR 


Experimental 
quantities 
are  available 
with  these 
nominal 
specifications 


1. 2-2.5  Mfif 
2.5-4.0  MMf 


*Package  shunt  capacitance  0.2  M<f.  Series  lead  inductance  <10-*  henries. 

Write  or  caU: 

MICROWAVE  ASSOCIATES  INC. 

BURLINGTON,  MASSACHUSETTS 
BRowning  2-3000  •  TWX  Burlington,  Mass.  942. 
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Reprints 
Available  on 
Past  Special  Reports 
and  Feature  Articles 


ELECTRONICS 
MAN . . . 

A  SPECIAL 


(Order  by  Key  No.  in 
form  on  reverse  side): 

Electronics  Handbook, 

June  Mid-Month,  1959 
Key  No.  R*1 

Instruments  for 
Design  and  Production, 

Sept.  11,  1959;  Key  No.  R-2 

Materials  for  Environmental 
Extremes, 

Dec.  4,  1959;  Key  No.  R-3 

1959  electronics 
Article  Index, 

Dec.  25,  1959;  Key  No.  R-4 
lOf  each. 

Electronic  Markets 

Special  Report 

Jan.  1,  1960;  Key  No.  R-5 

Designing  High-Power 
Transistor  Oscillators 
Jan.  8,  1960;  Key  No.  R-6 
50(  each 

Price.  Reprints  on  items  above 
are  1-10  copies,  75c  each; 
11-24  copies,  60c  each,  25 
copies  or  more  50c  each  un¬ 
less  otherwise  noted. 


In  most  industries  the  manage¬ 
ment  man  went  to  business  school 
and  doesn’t  concern  himself  with 
design  problems. 

In  most  industries  the  design  en¬ 
gineer  doesn’t  concern  himself  with 
management  problems. 

The  electronics  man  is  different. 

He  is  many  things.  He  is  in  Re¬ 
search  -  Design  -  Production  -  Manage¬ 
ment.  His  interests  are  in  any  or  all 
of  the  four  areas. 

No  matter  where  you  find  the  elec¬ 
tronics  man  his  engineering  back¬ 
ground  enables  him  to  influence  the 
purchase  of  electronic  components 
and  equipment.  Your  advertising 
must  reach  him  if  you  are  to  sell 
electronic  goods. 

This  is  the  strength  of  electronics, 
the  one  magazine  published  weekly 
and  edited  to  reach  this  engineering 
oriented  electronics  man,  wherever 
he  is. 

THE  ELECTRONICS  MAN 

“BUYS"  WHAT  HE  READS  IN  . . . 

electronics 

and  in  the 

»l«otronles  BUYERS'  GUIDE 

A  MoOWAW-HILL  PUBI.ICATION 
330  W*st  Aand  St..  M.V.  30.  N.V. 
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phasing  segmented  units  can  be 
easily  ganged.  Three  types  of  hous¬ 
ing  are  available — aluminum,  alu¬ 
minum  and  molded,  and  stainless 
steel.  A  newly  developed  method  of 
applying  installation  material  to 
metal  housing  provides  an  inexpen¬ 
sive  easily  controlled  procedure  of 
application  which  yields  a  very  high 
dielectric  strength  insulation.  Proc¬ 
ess  is  used  on  both  aluminum  and 
stainless  steel. 
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®  INCH  ’ 

Servo  Amplifier 
subminiaturized 

M.  Ten  Bosch,  Inc.,  Pleasantville, 

N.  Y,  Model  1800-0900  is  a  potted, 
hermetically  sealed,  plug-in  tran¬ 
sistor  servo  amplifier.  It  is  pri¬ 
marily  intended  to  receive  signals 
from  a  synchro  control  transformer 
and  to  operate  a  400  cycle,  3.1  w 
per  phase  servo  motor  or  equiva¬ 
lent.  The  amplifier  is  designed  to 
meet  the  environmental  require¬ 
ments  of  MIL-E-5400. 
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Pressure  Transducer 
high  g  level 

White  Avionics  Corp.,  Terminal 
Road,  Plainview,  L.  I.,  N.  Y.,  offers 
to  control,  telemetry,  and  propulsion 
pressure  measurement  systems  de¬ 
signers  a  potentiometric  output 
type  transducer  capable  of  per¬ 
formance  under  high  g  level  en¬ 
vironment  (to  60  g’s  at  3  kc)  anil 
yielding  infinite  resolution.  Model 


...and  now  for 

the  sealing  test! 

If  the  pots  you  need  must  function  in  a  dust  or  sand  environment,  you 
could  build  'em  yourself  to  make  sure  they  stay  clean?  But  before  you 
move  heaven  and  earth  while  testing  your  creation,  exactly  what  have 
you  planned,  to  give  you  a  tight  seal,  yet  low  torque?  And  if  that  isn't 
enough  of  a  problem,  how  do  you  keep  foreign  matter  out  of  the 
bearings? 


But  why  move  heaven  and  earth,  mostly  earth,  to  test  your  own  dirt- 
free  pot,  when  Ace  has  the  pots  with  the  dust-free  features?  Special 
O-rings  seal  sand,  dust  and  other  foreign  matter  eliminating  abrasion 
damage.  Our  wound  nylon  packing  delivers  excellent  sealing  with 
lowest  torque.  Also,  a  special  silicone-type  grease,  located  in  shaft 
pockets,  captures  foreign  particles  before 
they  ever  get  a  chance  to  do  any  damage.  So  if 
grit’s  a  problem  for  you,  come  to  Ace  for  the 
answer.  See  your  ACErep! 

This  3*  AlA  Acepot  (shown  1  /5-scale),  meeting  all  MIL  spec’s  on 
sealing,  incorporates  these  exclusive  anti-dirt  and  dirt-trapping  features- 
Mandrels  are  also  fungicide-varnished,  to  insure  long  life. 

ELECTRONICS  ASSOCIATES,  INC. 

^  99  Devar  Straal,  Somarvill*  44,  Mom. 

SOmarwt  «.SIM  TMX  SMVl  111  WaM.  Unlaa  WUX 
Acapal^  Acatrinr*  Aca*#*®  Acaakaig  *laa.  Aaai.  iar 
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The  triple-threat  pot  line 


Pick  the  pot  to  suit  your  system  .  .  . 
be  it  esoteric  or  plebeian  .  . .  from  the 
triumvirates  of  heli  pot  single  turrr 
(1  /2"to  3''dia  )  or  multi  turns' 
(7/8"to  3-5/16"  dia  ). 

No  need  to  overspecify. . .  I 
pay  only  for  what  you  n^^  ! 

Pat  exemple?  The  three  h  E  lipot 

17  16"  single  turns, 

each  the  leader  m  its  own  milieu: 


100  is  available  for  pressure  ranges 
0-15  to  0-300  psi  for  corrosive  and 
noncorrosive  liquids  and  gases  in  a 
configuration  li  by  li  by  11  in., 
weighing  6  oz  or  less. 
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80°C  125°C  150°C 


Bolometer  Bridge 


for  microwave  use 


N.  V.  Philips’  Gloeilampenfab- 
RIEKEN,  Eindhoven,  Nederland. 
Type  PP4460  bolometer  bridge  is  de¬ 
signed  for  low  power  measurements 
of  microwave  fields.  It  operates  on 
the  principle  of  a  change  of  resist¬ 
ance  being  produced  in  a  thermis¬ 
tor,  when  exposed  to  a  uhf  power 
field.  The  thermistor  is  part  of  the 
feedback  circuit  of  an  oscillator,  the 
output  of  which  is  inversely  propor¬ 
tional  to  the  microwave  power  strik¬ 
ing  the  thermistor.  Power  is  meas¬ 
ured  in  three  ranges:  0-0.1;  0-1  and 
0-10  mw  with  an  accuracy  of  better 
than  5  percent  at  full  scale  deflec¬ 
tion.  The  meter  is  as  well  calibrated 
in  db  (0  db  =  1  mw). 

CIRCLE  328  ON  READER  SERVKE  CARD 


u  .  ' 


WRITE  FOR  THE  NEW  LEPEL 
CATALOG  36  llluttrattd  paces 
Of  valuable  Information. 


HIGH  FREQUENCY  INDUCTION 

HEATING  EQUIPMENT 

^  Hardening  *  Annealing  *  Soldering 
Brazing  *  Zone  Refining  *  Crystal  Growing 


ELECTRONIC  TUBE  GENERATORS; 

w;  2'2  kw;  S  kw;  10  kw; 

20  kw;  30  kw;  SO  kw; 

75  kw;  100  kw. 

SPARK  GAP  CONVERTERS: 

2  kw;  4  kw;  7'  J  kw; 
15  kw;  30  kw. 


...IT  GL_OWS  when 
the  FUSE  BLOWS! 

NEW  INDICATING 
3 AG  FUSE  POSTS 


PLANNING  FUNNEL  TYPE 
EYELETS  @  FOR 
PRINTED  CIRCUIT  BOARDS? 


EXAMINE  THESE  FEATURES 


ACTUAL 

SIZE 


1  New  patented  knob  design 
to  assure  high  degree  of 
illuminolion  for  instant 
blown  fuse  indication. 

2  Positive  finger  grip  for  knob 
extraction. 

3  Quick  service  bayonet  lock. 

4  Constant  tension  beryllium 
copper  coil  6  leaf  spring  for 
positive  conlocl  A  tower 
millivolt  drop. 

5  Optional  —  at  extra  cost — 
neoprene “O” ring  to  assure 
splosh-proof  feature. 

g  New  high  degree  vacuum 
neon  lamp  for  greater  bril¬ 
liance  A  visibility. 

7  ^Impact  block  phenolic  ma¬ 
terial  in  accordance  with 
MIL-M-14E  type  CFG. 

g  Onb  piece  brass  hot  tin 
dipped  non-turning  bottom 
terminal. 

0  Double  flats  on  body  to  per¬ 
mit  mounting  versatility. 


■u 


lyPfCI  '.'9  10  tu' 

may  6e  g«»iye<} 


1  High  Reliability 
2  Low  Torque 
3  High  Accuracy 
4  Low  Inertia 

5  High  Resolutibn  (or 

’  Infinite,  in  Film  Type) 

6  Wiie  Resistance 
Range 

7  Low  Phase  Shift 
Over  Wide 
Frequency  Range 

8  Low  Noise  Level 

9  Highly  Precise  Non 
Linear  Functions 

10  Can  Be  Ganged 

11  Long  Life 

12  Close  Mechanical 
Tolerances 

13  Withstand  Extreme 
Environmental 
Conditions 


the  most  complete 
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Type  PVR  ne*  cont 
plele  Imeot  <ow  torque 

hiKhxc'iixy  pe'torm 
ence  proved  servo  type 
ptecrboc  potentiome 
fets 


morn 


Type  M10T09  multi 
lure.  (3.  5.  10  turn 
tughly  jccurite  pre 
osioft  potentrometert 


TypeRV8C2  tHutind 
constructiort  for  de 
eefopmenl  ivork 


relay ;  cold-cathode  counting  tube 
elements;  reinforced  fiberglass  cab¬ 
inet;  low  power  drain,  less  than  10 
w  at  115  V  a-c. 
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Test  Set 
semiautomatic 

Peschel  Electtronics,  Inc.,  R.F.D. 
No.  1,  Patterson,  N.  Y.  Semiauto¬ 
matic  test  set  features  integral  con¬ 
struction  for  nondestructive  hipot 
testing  a  group  of  components  or 
multiconductor  cable.  The  table  top 
cabinet  houses  a  0-10  kv  a-c/d-c  sen¬ 
sitive  hipot  tester,  a  central  panel 
for  control  of  testing  sequence,  and 
a  heavy  Incite  interlocked  door  lead¬ 
ing  to  a  large  compartment  for  the 
group  of  components  to  be  tested. 
The  electronic  fault  relay  is  adjust¬ 
able  in  six  steps  from  5  to  5,000  fia. 
Dual  scale  panel  meters  show  volt¬ 
age  and  leakage  current  on  each 
component  being  tested.  Cabinet 
measures  22  in.  wide  by  36  in.  high 
by  15  in.  deep. 
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TypePl%  owcoLi 
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GEARS 


gearI  and 

ENGINEERING  CO 


AVON 


"Sp««ifi<"  for  oloclronic  ^  I  "y  ^  t  JH 

oquipmoflt,  com- 

ponontf,  small 

motors,  and  UNCOM- 

MOMISING 

Exacting  tolorancas 

.  .  .  commorciol 

grade  to  ultra  precision. 

Generated  in  wide  range  of  steels, 
non-forrous  metals,  and  noiiHiMtal- 
lie  materials. 

Capacity  range;  12  to  200  d.p., 
and  maximum  O.D.  of  7^/i". 

Make  AVON  Your  “Gear  Department” 

Avon  is  completely  tooled  to  follow  your  specifications  precisely, 
and  to  produce  the  very  best  precision  or  commercial  grade  Fine 
Pitch  gears  for  your  specific  needs.  At  Avon  you  can  get  one  gear 
...  or  a  million  of  ALL  types,  ALL  classes,  from  ALL  materials. 

Avon  has  a  modern  complement  of  the  finest  inspection  equip¬ 
ment  procurable  .  .  .  truly  a  setup  tuned  to  the  exacting  tempo 
of  the  "Space  Age."  Your  gear  formula  is  followed  with  the  utmost 
care.  Result:  Accurate  assembly  of  your  most  critical  unitsi 

Avon's  fifty  years  aggregate  gear  engineering  experience  guar¬ 
antees  an  end  product  exactly  as  specified.  We  will  be  glad  to 
work  with  you  on  any  development  project  requiring  Fine  Pitch 
gearing  .  .  .  for  either  commercial  or  precision  applications.  You 
can  depend  on  AVON.  Send  drawings  or  descriptions  for  free 
estimates. 

PRODUCTION  •  EXPERIMENTAL  •  CONSULTING 


2009  RICE  STREET  •  MELROSE  PARK  (Chicago  Suburb),  ILLINOIS 


AMPERm 

PREFERRED 

by  design  engineers  —  because  they’re 
MOST  COMPACT  •  MOST  ECONOMICAL 
SIMPLEST  •  HERMETICALLY  SEALED 
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AMPERlTi 

delay 
relay 


Also — Amperite  Differential  Re¬ 
lays:  Used  for  outomotic  overlood.  un 
der  voltage  or  under  current  protection 


Thermostatic 
DELAY  RELAYS 

2  to  180  Seconds 

Acfuoted  by  a  heater,  they  operate  on 
A.C.,  D.C.,  or  Pulsating  Current. 

Hermetically  sealed.  Not  offected  by 
altitude,  moisture,  or  climate  changes. 

SPST  only— normally  open  or  closed. 

Compensated  for  ambient  temperature 
changes  from  —55  fo  4  70  C.  Heat¬ 
ers  consume  opproximotely  2  W.  and 
may  be  operated  continuously.  The  units  | 
are  rugged,  explosion-proof,  long- 
lived,  ond — inexpensive! 

TYPES:  Standard  Rodio  Octal,  and  9- 
Pin  Minioture  .  .  .  list  Price,  S4.00. 

Standard  Delays 


PROBLEM?  Send  for  Bulletin  No. 


.With  Positive  Detent  Action 

tThit  fully  onclotod  on*  inch  diomotor  miniature 

tap  twitch,  designed  for  high  reliability  in  miK* 
tary  and  commercial  opplicationt,  provides 
accurate  indexing  by  precision  detent  mechanism. 
One  to  10  decks,  2  to  10  shorting  or  non-shorting 
positions  per  deck.  36*  indexing.  Break  1  amp.  119  V.  AC,  or 
carry  S  amps.  Hot  passed  many  military  environmental 
tests  including  explosion  test  per  MIL-E-9272A 
Procedure  1. 

yA  Writ*  for  Comploto  Spocifications 


Phont:  PlMtwood  4*1040 
523  Hillgrov*  Av«.,  LaGrang*,  III. 


BALLAST 

REGULATORS 

Amperite  Regulators  are  designed  to  keep  the 
current  in  o  circuit  automatically  regulated 
of  0  definite  value  (for  dxomple,  0.5  amp.) 
...  For  currents  of  60  mo.  to  5  amps.  Operote 
on  A.C.,  D  C.,  or  Pulsating  Current. 


AMPERITE 

REGULATOR. 


Hermetically  sealed,  they  ore  not  affected  by  changes  in  olfifude, 
ambient  fempernture  ( — 55  fo  90  C  ),  or  humidify  .  .  Rugged, 
light,  compact,  most  inexpensive . List  Price,  $3.00. 

Write  for  4-page  Technical  Bulletin  No.  AB-51 

^MPfRITt  CO.  Inc..  561  Broadway,  New  York  12,  N.  Y. 
Telephone  CAnol  6*1446 

In  Canada  Aflos  Rodio  Corp.,  Ltd  .  SO  Wingold  Ave  ,  Toronto  10 
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vironmental  conditions.  All  chan¬ 
nels  (23)  from  400  cps  to  70  kc  are 
available.  Series  measures  3  by  IJ 
by  2i  in.,  channels  1  through  6; 
I  by  3  by  13  in.,  channels  7  through 
18  and  A  through  E.  Insertion  loss 
is  less  than  6  db;  relative  attenua¬ 
tion  is  less  than  3  db  in  pass-band, 
greater  than  15  db  at  adjacent 
channel  edges;  impedance  range 
IK  to  lOOK  ohms,  in  and  out;  op¬ 
erating  level,  10  V  max. 
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Solenoid  Driver 
transistorized 

Computer  Control  Co.,  Inc.,  983 
Concord  St.,  Framingham,  Mass. 
Model  SD-102  contains  two  inde¬ 
pendent  .solenoid  driver  circuits. 
Each  circuit  amplifies  the  output  of 
a  standard  M-PAC  to  drive  a  sole¬ 
noid  load  of  up  to  50  v  at  150  ma. 
A  diode  in  each  circuit  suppresses 
inductive  kick.  Power  require¬ 
ments:  -\-20  V  at  12  ma,  —90  v  at 
4  ma.  Input  requirements :  approxi¬ 
mately  0.5  ma  into  a  30  K  input  im¬ 
pedance. 
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What'S  your  timing  need?  For  precise  printer  time  measure¬ 
ments— as  used  with  Kodak  IV-C  and  5S  Color  Printers? 
Accurate  test  timing  (to  tolerances  of  ±.001  seconds)— as 
with  numerous  electronics  and  missile  manufacturers? 

For  these  and  countless  other  applications,  STANDARD 
stands  ready  to  develop  the  exact  elapsed  time  indicator  to 
meet  the  most  stringent  requirements.  Inquire  today. 


Motor  Generator 
small,  lightweight 

Kearfott  Co.,  Inc.,  1500  Main 
Ave.,  Clifton,  N.  J.  The  M863-05 
integrating  motor  generator  is  only 
2§  in.  long,  is  thermistor  compen¬ 
sated,  and  yields  an  output  of  0.5  v 
per  1,000  rpm.  Having  a  linearity 
of  but  0.06  percent  through  the 
0-3600  rpm  range,  the  component  is 
ideally  qualified  for  missile  appli- 


R*quMt  Catalog  No.  198A 
covaring  tha  full  lina  of 
Standard  PracItionTImara 
...portabla  or  panal 
mountad. 


89  LOGAN  STEET 


SPMNGFIEID,  MASSACHUSETTS 
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INSHLAT'NG 

WASHER 


ASTRON  SOLID 

TANTALUM 

CAPACITORS 


cations  where  space  and  weight 
considerations  are  critical.  It 
weighs  8.9  oz,  and  can  operate 
through  a  temperature  range  of 
-54  C  to  +105  C. 
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GLASS 

TERNIMAL  COMPARE  IN 

CAPACITANCE 

STABILITY 

WITH  QUALITY  PAPER 
CAPACITORS 


METAL 

SPRAY 

COATING 


TANTALUM 

ANODE 


The  temperature  coefficient 
of  capacitance  of  Astron 
Tantalum  Solid  Electrolyte 
Capacitors  is  typically  less  than 
500  ppm/‘C,  and  production 
capacitance  tolerances  are 
available  as  close  as  ±5%.  The 
estimated  shelf  life  is 
20  years. 

•  125*  C  operation 

•  Rugged  construction 

•  Capacitance  stability 

•  Subminiature 

•  Dry,  solid  construction 

•  Meets  MIL  specifications 


y!>i#ci;wier/v. 


Time  Analyzer 
32-channei 

Eldorado  Electronics,  2821  Tenth 
St.,  Berkeley  10,  Calif.  System 
0900  time  analyzer  accurately 
counts  and  stores  digital  informa¬ 
tion  in  32  consecutively  gated  chan¬ 
nels.  Channel  scalers  have  a  double 
pulse  resolution  of  1  fisec.  Channel 
widths  are  variable  from  1  /isec  to 
0.08  sec.  They  can  be  identical  or 
weighted  with  last  channels  up  to 
8  times  the  width  of  the  first  chan¬ 
nel.  Each  of  the  32  channels  has 
two  electronic  counting  units  and 
a  4-digit  mechanical  register  to 
provide  storage  of  10*  digits.  Each 
channel  accurately  counts  pulses 
beginning  no  more  than  1  fisec 
apart  at  rates  to  2,500  counts  per 
sec. 
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Modulation  Monitor 
self-calibrating 

Gates  Radio  Co.,  Quincy,  Ill.  Model 
5693  broadcast  modulation  monitor 
will  read  the  time  values  of  positive 
and  negative  peaks  regardless  of 
the  presence  of  carrier  shift.  With 
the  fastest  meter  allowable,  it  will 


Stability 


FOR  COMPLETE 
INFORMATION  WRITE 
TODAY  FOR  BULLETIN 
E*e7SA  AND  FOR 
A8TRON*8  DESIGN 
ENGINEER 
PUBLICATION. 
TECHNIQUES. 
VOL.  S9.  NO.  2 


V 


from  Sonotone 


erive  correct  peak  indications  on 
single  program  pulses  as  short  as 
approximately  50  millisec,  and  will 
measure  the  true  peak  amplitude  of 
program  or  tone  regardless  of  the 
wave  forms  encountered.  Self  cali¬ 
bration  and  accuracy  of  indication 
make  the  monitor  ideal  for  the  an¬ 
nual  proof-of-performance  measure¬ 
ments.  An  oscilloscope  is  not  even 
necessary. 
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in  the  quality  stereo  cartridge 


Miniature  SILICON 


CONTROLLED 

REaiFIER 


Sonotone  8TA  cartridge  replaces 
k  8T  as  industry  standard 


The  new  Sonotone  8TA 
cartridge  gives  greater  than 
ever  stereo  performance... 
has  4  big  extras: 


Stngl*  phftto 
brid^o  rcctH^r 
with  cofitroli«d 

outpvt 


•  fuller,  smoother  frequency  response 

•  higher  compliance  than  ever  before 

•  lighter  tracking  pressure 

•  practically  eliminates  dust  pile-up 

Sonotone  10T  unitized  stereo  at  ^ 

lowest  price  ever 

New  lOT  cartridge  sells  at  record  low  price  of 
$6.45.*  And  it  covers  the  complete  high  fidelity 
range.  lOT’s  unitized  construction  makes  it  easi- 
est  to  install,  easiest  to  replace.  Low  price  means 
more  sales— more  profits. 


Silicon  Rectifier 
controlled  output 

Solid  State  Products,  Inc.,  One 
Pingree  St.,  Salem,  Mass.  Precise 
power  control  of  loads  up  to  300  w 
with  extremely  low  losses  can  be 
achieved  reliably  with  a  new  line  of 
miniature  silicon  controlled  recti¬ 
fiers.  At  100  C  these  units  control 
up  to  1  ampere  (continuous)  per 
cell  with  an  input  signal  level  of 
only  2  ma.  Switching  efficiency  on 
the  order  of  98  percent  is  typical. 
At  2  amperes  the  maximum  drop  is 
2.5  V.  The  junction  is  ruggedly 
mounted  on  high  alumina  ceramic, 
positively  insulating  all  active  ele¬ 
ments  from  the  case.  Minimum  heat 
sink  requirements  with  peak  re¬ 
current  ratings  to  30  amperes  are 
afforded  with  very  low  internal  dis¬ 
sipation,  operating  over  a  tempera¬ 
ture  range  of  —65  C  to  +50  C. 
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8TA 

Smooth  20  to  20,000  cycles. 
Flat  to  15,000  with  gradual 
rolloff  beyond. 

25  decibels 

3.0  X  10-*  cm/dyne 

3- 5  grams  in  professional 
arms 

4- 6  grams  in  changers 
0.3  voit 

7.5  grams 
1-5  megohms 

Dual  jewel  tips,  sapphire  or 
diamond. 


Frequency  Response 


18  decibels 

1.5  X  10-*  cm/dyne 

5-7  grams 


Channel  Isolation 

Compliance  . 

Tracking  Pressure 


0.5  volt 
2.8  grams 
1-5  megohms 

Dual  jewel  tips,  sapphire  or 
diamond. 


Output  Voltage  .... 
Cartridge  Weight  .. 
Recommended  Load 
Stylus  . 


*  including  mounting  bruckete 

Sonotone  makes  only  6  basic  ceramic  cartridge  models . . . 
yet  has  sold  over  9  million  units . . .  used  in  over  662  dif¬ 
ferent  phonograph  models.  For  finest  performance,  replace 
worn  needles  with  genuine  Sonotone  needles. 


Power  Supplies 
airborne  type 

Southwestern  Industrial  Elec¬ 
tronics  Co.,  10201  Westheimer  Rd., 
Houston  27,  Texas,  announces 
models  TPC-18A  and  19A  airborne 
transistorized  power  supplies.  They 
are  designed  for  direct,  plug-in  re- 


Electronic  Applications  Division,  Dept.  C24-20 

■LM8FORO,  NBW  YORK 


Leading  makers  of  fine  ceramic  cartridges,  speakers,  tape  heads,  microphones,  electrmiic  tube& 

In  Canada,  contact  Atlas  Radio  Corp.,  Ltd.,  Toronto 
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placement  of  D-lOA  dynamotors  as 
the  power  supply  for  aircraft  com¬ 
munications  and  navigation  receiv¬ 
ers,  using  a  transistor  multivi¬ 
brator  circuit  to  deliver  voltage  at 
high  efficiency  with  good  regulation 
and  provide  protection  against 
overload  or  short-circuit. 
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LAMINATED 
TRANSFORMERS 
and  REACTORS 


Terminals 
Teflon  top 

The  Sphere  Co.,  Inc.,  25  Amity  St, 
Little  Falls,  N.  J.  New  line  of  termi¬ 
nals  has  an  outer  insulator  of  solid 
Teflon.  Features:  extremely  high 
dielectric  strength,  insulation  re¬ 
sistance;  non-carbon  tracking;  high 
resistance  to  temperature  extremes; 
tough  physical  characteristics, 
abrasion  and  chemical  resistance; 
extremely  low  moisture  absorption. 
They  range  in  size  from  U  in.  to 
A  in.  in  diameter.  Head  styles  are 
turret,  slotted,  double  and  single 
lug.  Terminals  range  in  height  from 
H  in.  above  the  mounting  panel  to 


FILTER 

REACTORS 


No  more  fiddling  with  reflector 
voltage  adjustments  when  you 
switch  between  cw  and  square 
wave . . .  because  of  j  ust  one  of  the 
typically  advanced  features  of 
this  low-medium  voltage  Klystron 
Power  Supply. 

Ever  double-mode  a  Klystron? 
Not  with  our  model  809!  Again, 
the  thoughtful  engineering  that 
goes  into  every  PRD  product 
assures  the  user  of  self-protec¬ 
tion  against  errors. 

Even  little  things  like  the  built-in 
beam  voltage  and  current  meter 
prevent  guessing  and  doubt  dur¬ 
ing  runs.  And  when  it  comes  to 
‘scoping  the  Klystron... compare 
the  CRT  display  of  a  tube  pow¬ 
ered  by  the  809  and  you'll  see 
for  the  first  time  what  a  really 
sharp  trace  looks  like! 

For  complete  details,  send  for 
our  data  sheet  F-10. 

P.S.  In  case  you  don't  have  our 
latest  catalog,  E-8...160  pages, 
chock-full  of  useful  data... 
dash  off  a  note  on  your  company 
letterhead. 
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Rotary  Pots 

subminiature 

Subminiature  Instruments  Corp., 
3705  Sunnyaide  Dr.,  Riverside, 
Calif-  “Turnquate”  precision  pot 
features  include:  subminiature  size, 
humidity  sealing,  dual  outputs  or 
two  circuits  in  this  tiny  size,  10  or 
20  output  circuits  in  21  in.  long, 
200  C  stainless  steel  high  tempera¬ 
ture  units,  200  K  resistance.  40  g 
vibration,  self  phasing  without 


8«cawM  wa  custom  datign  and 
build  to  your  naadi,  wa  walcoma 
tba  difficult  ouignmants  at  wall  at 
tlia  mora  comman  raquiramantt. 
Quality— rallabllity  ara  pluf 
factors  whan  you  tpacify  C-A-C. 


POLYTECHNIC  RESEARCH 
&  DEVELOPMENT  CO  JNC. 

202  Tillary  St,  Brooklyn  1,  N.Y. 
Ulster  2-6800 
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Industrial 
Airbrasive  Unit 


We  don't  recommend  slicing  up  the  family’s  fine  Limoge  China,  but  this 
does  illustrate  the  precisely  controlled  cutting  action  of  the  S.  S.  White 
Airbrasive  Unit.  Note  how  clean  the  edge  is,  and  how  the  delicate  ceramic 
decoration  is  unharmed. 

The  secret  of  the  Airbrasive  is  an  accurate  stream  of  non-toxic  abrasive,  gas- 
propelled  through  a  small,  easy-to-use  nozzle.  The  result  is  a  completely  cool 
and  shockless  cutting  or  abrading  of  even  the  most  fragile  hard  materials. 

Airbrasive  has  amazing  flexibility  of  operation  in  the  lab  or  on  an  automated 
production  line.  Use  the  same  tool  to  frost  a  large  area  or  to  make  a  cut  as 
fine  as  .008" ! . . .  printed  circuits . . .  shaping  and  drilling  of  germanium  and 
other  crystals... debufring  fine  needles... cleaning  off  oxide  coatings... wire¬ 
stripping  potentiometers... engraving  glass,  minerals,  ceramics.  Jobs  that 
were  previously  thought  impossible  are  now  being  done. 

a  Send  us  samples  and  specs  on  your  difficult  jobs  and  let  us 

test  them  for  you.  i 

SEND  FOR 
BULLETIN  5705A 
...complete  information 


New  dual  Modal  Dl 


loosening  screws  or  clamp  bands, 
superior  noise  level  with  new  prin¬ 
ciple  in  design,  improved  moment 
of  inertia  due  to  compact  design, 
less  torque  values  with  seals. 
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Toroidal  Inductors 
center  tapped 

United  Transformer  Corp.,  150 
Varick  St.,  New  York  13,  N.  Y. 
Type  TQA  precision  inductors  pro¬ 
vide  an  ideal  solution  to  stable  oscil¬ 
lators  for  frequencies  from  400 
cycles  to  75  kc.  They  are  center 
tapped  for  oscillator  circuits  and 
employ  an  extremely  stabilized  core 
for  maximum  temperature  stability. 
Units  are  available  as  stock  items 
in  19  inductance  values  ranging 
from  7  mhy  to  22  henries,  labora¬ 
tory  adjusted  to  1  percent  accuracy. 
Maximum  Q  is  approximately  160 
at  7.5  kc  ranging  down  to  20  at  400 
cycles  and  to  approximately  30  at  75 
kc  for  low  inductance  values. 
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S.S.  WHITE  INDUSTRIAL  DIVISION  •  Dept  EU  -10  East  40th  Street  New  York  16.  N.  Y. 

Ejiclwtive  repreMntativas  for  Arizona  ond  Californio  *  WEIGHTMAN  AND  ASSOCIATES,  Ehirbank,Calif- 


Wire  Tester 
abrasion-scrape 

Peschel  Electronics,  Inc.,  R.F.D. 
No.  1,  Patterson,  N.  Y.  Conforming 
to  MIL-W-19583  (Navy)  require¬ 
ment  to  determine  abrasion  resist¬ 
ance  of  film-insulated  high-temper¬ 
ature  magnet  wire,  model  TS-2 
abrasion-scrape  tester  is  a  device 
that  repeatedly  scrapes  the  wire 
with  the  cylindrical  surface  of  a  No. 
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1 1  steel  needle.  Length  of  the  scrape 
motion  in  one  direction  is  3  in.  The 
device  is  equipped  with  an  electrical 
circuit  providing  12  v  at  approxi¬ 
mately  5  ma  between  the  needle  and 
the  wire  sample.  Circuit  is  so  de¬ 
signed  that  failure  is  detected  and 
the  device  shut  off  when  the  film  is 
worn  through  to  the  copper  for  ap¬ 
proximately  J  of  the  stroke  length. 
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Microwave  Amplifier 
general-purpose 

Alfred  Electronics,  897  Commer¬ 
cial  St.,  Palo  Alto,  Calif.  Model  549 
offers  broid  band  amplification  with 
gain  of  80  db  and  10  mw  output 
from  10.5  to  16  me.  Use  of  a  twt. 


ARMY’S  MOST  ACCURATE 


permanently  magnet-focused,  also 
provides  versatile  modulation  fea¬ 
tures.  Phase  modulation,  which  is 
used  in  Doppler  shift  simulators 
and  Doppler  radars,  may  be  accom¬ 
plished  simply  through  a  front 
panel  connector  which  is  capaci- 
tively  coupled  to  the  twt  helix. 
Simple,  rugged  design,  plus  use  of 
quality  components  in  a  conserva¬ 
tive  circuit,  assures  virtually 
troublefree  operation. 
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Converter 
4  decimal  digit 


EpscO,  Inc.,  275  Massachusetts 
Ave.,  Cambridge,  Mass.  Model 
MTD-704  is  a  4  decimal  digit  volt- 
age-to-digital  converter.  It  trans¬ 
lates  input  analog  voltages  into  4 
binary-coded  decimal  digits,  plus 
sign  and  overflow  digits.  Input  full- 
scale  voltage  range  is  ±  10  v  d-c. 


SURFACE-TO-SURFACE  MISSILE 


^  Pace-Setfert  in  Qualify  Communication  Equipment 

15 


,  me. 

147  WEST  22nd  ST  NEW  YORK  11,  NEW  YORK 

Conodo  Northern  Rodm  Mfg  Co  ,  ltd-,  19S0  Sonk  St.,  ftillingt  Bridge.  Ottawa,  Ontor> 


outomatkgHy  nermolliM  cwrrMt  In 

DC  Maiirlntar  tignol  Iggyt 

tllminotM  mtltring  and  manual  ad|uttmtnh 

•Ntctt  savings  In  malnlananc*  costs 

may  bo  usod  on  golar  or  novtral  DC  cimillt 

ro«|ulrts  no  sugglomonlal  gooror  suggly 


TRANSISTORI|E|^K)OP  CURRENT  CONTROL 


Writ*  on  your  lottorhood  for  froo  litoroturo  to  Dopt.  E>2. 
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BtilOO  Series 


The  instrument  with  the  TAPE-SLiDEWiRE 

for  Test  Cells 
Ground  Support 
night  Deck 
Telemetry 


.,,to  accurateiy  indicate 


1/10  THE  SIZE,  10  TIMES  THE  ACCURACY 
( of  standard  instruments)! 


These  3x5*  and  3*-dia.  instruments  are 
used  by  many  manufacturers  and  labo¬ 
ratories  to  measure  every  parameter... 
in  missile,  aircraft  or  ground  support. 
Ideally  small  and  matched  for  panel 
uniformity,  they  offer  reading  of  the 
individual  phenomenon  or  of  many 
states  through  selector  switching... 
with  fast  response.  Every  measurement 
exhibited  on  the  counter  is  a  definitely 
calibrated  value.  Component  density  of 
the  3'-dia.  BH183  is  the  highest  obtain¬ 
able  combined  with  ultimate  instru¬ 
ment  accuracy.  Manufactured  to  MIL¬ 
E-5272  and  MIL-I-6181  specs. 


FEATURES: 

1)  Accuracy  1  part  in  1000. 

2)  Laboratory  precisi<»  for  the  mili¬ 
tary  or  industry. 

3)  Compatibility  with  any  transducer 
—AC  or  DC. 

4)  For  strain  gage,  linear  differential 
transformer,  thermocouple,  thermistor, 
resistance  thermometer,  pulse  or  vari¬ 
able  frequency  circuits  or  systems. 

5)  Available  with  re-transmitting 
slidewire. 

6)  Every  scale  unit  a  calibrated  value. 

7 )  Operates  directly  from  60-  or  400- 
cycle  power. 


Produced  by  the  makers  of  JETCAL*  fet  engine  Analyzer  ...In  worldwide  mlUlary  and  airline  use! 

I  Full  Information  Is  available  for  the  asking! 

!  B&H  INSTRUMENT 
j  CO.,  INC. 

I  3479  Vickery  Blvd.,  fori  Worth  7,  Texas 

Saln-tngin—rmg  Offices.- 

ATLANTA,  CA..  COMSTON,  CAL.,  DAYTON.  OHIO,  VALLEY  STREAM,  L.I..  N.Y.,  WICHITA,  KAN. 
TORONTO,  ONT.  (CMre*  KeHt  ltd.!  MITCHAM,  SURREY.  ENGLAND  IBryant  AerequipmenS  lid.) 
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with  provision  for  an  extended 
range  of  ±:  12  v  d-c.  Maximum  con¬ 
version  rate  is  5,000  independent 
conversions  a  second.  Linearity  and 
accuracy  are  rated  at  0.01  percent. 
The  all  solid-state  unit  is  built  to 
meet  the  rugged  environmental  re¬ 
quirements  of  MIL-E-41.58B. 
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Integrated  Test  Unit 
for  lab  use 

Research  Council  Inc.,  1062  Main 
St.,  Waltham  54,  Mass.  The  Ther¬ 
mion  integrated  test  unit  (Ther¬ 
mion  I.T.U.),  model  B210  combines 
in  one  unit  the  functions  of:  (1) 
supplying  variable  power  to  up  to 
several  Thermions,  and  (2)  moni¬ 
toring  and  selecting  the  internal 
test  points  in  any  of  the  Thermions 
under  evaluation.  Among  the  many 
test  conveniences  available,  the  unit 
incorporates  techniques  of  design 
and  construction  to  assure  accurate 
performance  of  temperature  meas¬ 
urements.  The  effects  of  ambient 
temperature  variations  are  elimi¬ 
nated  and  undesirable  stray  thermo¬ 
couples  avoided. 
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Bandpass  Filter 
high  shape  factor 

Control  Electronics  Co.,  Inc.,  10 
Stepar  Place,  Huntington  Station, 
L.  I.,  N.  Y.  The  BF-121  high  shape 
factor  bandpass  filter  is  designed 
for  video  i-f  strip  applications.  It 
has  a  center  frequency  of  40  kc,  a 
1-db  bandwidth  of  3.4  kc  and  a 
50-db  bandwidth  of  22  kc.  It  has  a 
shape  factor  of  6.5.  Input  imped- 
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Terminal  Boards 
3/32  or  1  /8  in.  thick 

Cambridge  Thermionic  Core.,  445 
Concord  Ave.,  Cambridge  38,  Mass. 
All-set  terminal  boards  with  Cam- 
bion  No.  1010  castelated  terminals 
are  now  available  in  ISi  in.  lengths 
and  widths  of  *,  li,  2,  2J  and  3  in. 
One-half-inch  wide  board  has  single 
row’  of  25  No.  1010  terminals;  all 
others,  double  rows  of  25  terminals 
each.  Terminals  are  mounted  on 
2  in.  centers.  All  boards  are  sec¬ 
tioned  into  five  22  in.  sections  for 
convenient  breaking  into  suitable 
lengths.  Each  section  is  drilled  for 
14  terminals  w’ith  10  mounted.  Hole 
size  is  0.120  No.  31  drill.  Terminals 
are  brass  per  QQ-B-626a,  furnished 
in  6  shank  lengths  from  A  in.  to 
in. 
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Accelerometer 
remote  indicating 

M.  Ten  Bosch,  Inc.,  Pleasantville, 

N.  Y.  Model  0013-5100  remote  indi¬ 
cating  accelerometer  is  a  highly  ac¬ 
curate  instrument  designed  for  au¬ 
tomatic  aircraft  and  missile  control 


FIRST  PRACTICAL  RADIOISOTOPIC 
FUELED  GENERATOR 


PROM  THE  DESIGN  LABORATORIES  OF 


Precise  control  of  voltages 


Superior  voltage  regulation  at  competitive  prices 
Incorporating  a  new  method  of  control,  the  result 
of  six  years  of  design  effort  by  the  staff  of  Gyra 
Electronics  Corporation.  All  designs  incorporate  the 
Bucknam  circuit  for  superior  long-term  regulation. 
Tubes  are  accessible  from  the  rear  with  removing 
the  instrument  from  a  standard  relay  rack.  Cabinet 
panels  are  available  at  extra  cost. 

MODEL  V-200.  0  to  —2000  volts,  continuously  vari. 
able,  with  up  to  5  MA  output  in  a  single  chassis. 

MODEL  V-20t.  -4-300  to  -i-2000  volts,  continuously 
variable  with  5  MA  output. 

MODEL  V-202.  0  to  -1:2000  volts,  continuously  vari¬ 
able,  with  up  to  5  MA  output. 

MODEL  V-2DB.  Dual  0  to  —2000  volts,  continuously 
variable,  5  MA  output.  Identical  to  having  two 
Model  V-202  units  in  single  3V^  inch  clunsis. 


MODEL  V-104.  0  to  -i-500  volts,  continuously  vari¬ 
able.  1  MA  output.  Specially  designed  for  fission 
chamber  control.  Optional  design  allows  0  to  —800 
volts.  1  MA. 

MODEL  V-tOD.  4  300  to -800  volts,  and  0  to  -100 
volts,  continuously  variable,  1  MA  output.  Specially 
designed  and  dual  polarity  unit  for  compensated 
Ion  chambers. 

MODEL  V-301,  -^500  to  +3000  VOltS,  continuous!) 
variable,  with  5  MA  output. 


Gyre  Electronics  also  offers  a  lina  of  fised  300  volt  power  supplies  with  175  MA  output.  Stability;  1  part  In  10*  without 
oven;  w3  parts  in  10*  with  oven.  Impedancr.  t  ohm  with  meter,  0.001  ohm  without  meter.  Four  models  available,  write 
tor  prices  and  literature. 


V-104  V-106  V-200  V-201  V-202  V-206  V-301 


cycle : 

INEUT  REQUIREMENTS 

Line  Voltage . 

Power  consum^,  watts. . 


0.1  01 

5MV  SMV 

0.01 Note  A 
Yes  Yes 


100  to  130 
GO  60 


10Stol25 
60  60 


100  to  130 
60  GO 


Note  A:  Less  than  f%  instability  (dvdp  leas  than  1  mv  per  second) 

ELECTRONICS  CORPORATION 

R.O.  BOX  1M  e  LAGRAN6E.  lUU  e  FLaetwobd  4-4444 
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from  Honeywell.. 


ANOTHER  DIAMOND  JUBILEE  PRODUCT 


WHEN  YOU  HAVE 

extraneous  common  mode  signals 


AND  WANT  TO  MEASURE 

0.1  to  100  millivolts  full  scale 


AND  THEN  AMPLIFY 


Millivolts 


dcCuClcitCL  II 


wide-bond  differential  oil- 
transistor  D-C  Amplifier  for 
strain  gages  and  thermocouples 


CHOOSE  THE  NEW 


HONEYWELL 
D-C  AMPLIFIER 


•  Full  Seal*  Input:  Unbalancad:  ±  100  pv  to  ±  100  mv 
Diffsrvntial:  ±3  mv  to  ±100  mv 
Opon  Loop:  Bolow  drift  lovoi 


•  Full  Seal*  Output:  ±  2v  at  50  ma,  dc  to  10  kc 


•  Fraquoncy  Rosponsa:  to  20  kc 


•  Output  Impadanco:  Lots  than  0.5  ohm  at  dc  on  all  rangot 


•  Input  Impadanco;  Unbalancod  3  to  1 00  mv  rangot;  groator 
than  20  mogohmt  in  parallol  with  350  micromicrofaradt. 
Difforontial;  Groator  than  ±  2  mogohmt 

•  Equivalont  D-C  Input  Drift:  Lott  than  2  pv/10*F  ambiont  tomp 
chango  on  0.1  to  30  mv  input  rangot 

e  Equivalont  Input  Noiso:  4pv  poak-to-poak  on  1 00  pv  to  300  pv 
rango  10-10  cpt).  Spv  rmt  on  10  to  30  mv  rangot  10  to  100  kc) 

•  Common  Mod#  Raioction:  200,000  at  60  cpt  on  3  to  30mv  rangot 


systems  and  remote  visual  indica¬ 
tion.  Its  small  size  and  simple 
mounting  arrangement  provide  for 
easy  installation  in  crowded  assem¬ 
blies.  The  hermetically  sealed  air 
damped  spring-mass  system  pro¬ 
vides  constant  damping  over  the 
entire  temperature  range.  Range 
is  ±  7  g;  natural  frequency,  5.5 
cps;  damping  ratio,  0.65;  accuracy, 
0.1  g;  temperature,  —  55  C  to  + 
85  C. 
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Transistor  Pad 
precision  molded 

The  Delbert  Blinn  Co.,  P.O.  Box 
757,  Pomona,  Calif.  New  transistor 
pad  provides  an  excellent  mounting 
base  for  standard  transistors.  The 
spherical  feet  act  as  standoffs  and 
provide  the  necessary  lead  length 
and  air-space  for  thermal  insulation 
when  hand  or  dip  soldering.  The 
five  holes  will  accept  most  combina¬ 
tions  of  lead  wires.  The  transistor 
pads  are  precision  molded  of  min¬ 
eral-filled  diallyl  phthalate,  which 
conforms  to  MIL-P-14D  (MDG 
type)  and  Mil-P-4389.  Nominal 
tensile  strength  is  5,500  psi.  They 
resist  continuous  exposure  to  400  F, 
and  offer  very  high  dielectric 
strength. 
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The  new  Honeywell  AccuData  II  is  a  completely  transistorized  D-C  Amplifier 
designed  for  use  in  high  accuracy  data  handling  systems  as  a  wide-band  pre-am¬ 
plifier  for  strain  gages  and  thermocouples.  Its  output  can  be  fed  to  electronic 
or  electromechanical  analog-to-digital  converters  and  simultaneously  recorded 
on  galvanometer  oscillographs  or  magnetic  tape.  Either  differential  or  single- 
ended  input  modes  can  be  selected  by  an  eleven  position  range  switch.  This 
switch  changes  the  gain  in  three- to-one  steps.  Intermediate  gains  with  high 
resolution  are  provided  by  a  ten-turn  potentiometer  Write  for  AccuData  II 
Bulletin  to  Minneapolis-Honeywell,  Dept.  E-7,  Boston  Division,  40  Life  Street, 
Boston  35,  Mass. 


Honeywell 


X-Y  Recorder 
integral  input 

F.  L.  Moseley  Co.,  409  N.  Fair 
Oaks  Ave.,  Pasadena,  Calif.  Model 
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2D  Autograf  recorder  has  a  new, 
integral  a-c/d-c  input  and  a  built-in 
X-axis  time  base.  It  operates  di¬ 
rectly  from  a  transducer  and  elimi¬ 
nates  the  need  for  an  extra  a-c 
converter.  D-C  ranges  provide  accu¬ 
racy  and  resolution  of  better  than 
0.2  percent.  Input  range  is  7.5  mv 
to  150  V  on  the  X-axis;  5  mv  to  100 
V  on  the  Y-axis.  The  X-axis  time 
ba.se  (5  steps)  is  7.5  to  750  sec.  In¬ 
put  resistance  is  200,000  ohms/v. 
The  recorder  provides  a  zero  offset 
and  a  vacuum  paper  hold-down.  Pen 
speed  is  20  ips  for  each  axis. 
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Digital  Voltmeter 
4-digit  resolution 

Non-Linear  Systems,  Inc.,  Del 
Mar,  Calif.  The  V64  is  designed  for 
a  wide  range  of  d-c  measuring  jobs 
and,  with  accessories,  a-c  and  low- 
level  d-c  measurements.  It  features 
full  4-digit  (0.01  percent)  resolu¬ 
tion.  high  input  impedance  and  an 
average  measuring  time  of  0.75  sec 
per  reading.  Its  range  without  ac¬ 
cessories  is  500  v  d-c  in  steps  of 
=9.999  99.99/500.  Price  is  $825. 
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Crystal  Mounts 
video  detector 

American  Electronic  Laborato¬ 
ries.  Inc.,  121  N,  Seventh  St.,  Phila¬ 
delphia  6,  Pa.  A  new  group  of  crys¬ 
tal  video  detector  mounts  provide  a 
high  tangential  sensitivity  down  to 
50  me.  The  miniature  octave  band 
units  utilize  a  slow  wave  structure 
to  create  a  physically  short  line  to 
match  the  cr>'stal  impedance  to  the 
input  line.  Ranges  covered  are  50 
me  to  120  me,  120  me  to  300  me. 


FIRST  FULLY  OPERATIONAL  ELECTRONIC 
AIR-DEFENSE  SYSTEM 


Complete  LACING  CORD  une 

designed  by 

Electronic 


Specialists 


Who  knows  better  about  lacing  cord 
than  the  leader  who  has  been  designing 
and  manufacturing  electronic  wire  and 
custom  cables  for  38  years? 

•  round  cords  and  flat-braided  tapes 

•  nylon,  dacron  and  teflon-fiberglass 

•  finishes:  micro-crystalline  wax,  synthetic 
rubber-like  resin,  teflon  resin, 
synthetic  rubber 

•  meets  industrial  specifications 
and  MtL-T.713A 

•  each  spool  individually 
packaged  in  boxes 


Available  for 
immediate  delivery 
from  your  local  Alpha  Wire 
electronic  parts  distributor. 
Write  for  free  Catalog  1-59. 


ALPHA 


^L^HLEXW  Tubini  A 


ALPHA  WIRE  CORPORATION  •  200  Varick  Street,  New  York  14,  N.  Y. 

In  tho  13  Wastern  States,  call  on  our  new  Pacific  Division:  Los^A^eliM  19""^lifornia 
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news  about 
SPECIAL  ISSUES! 


SPECIAL 


Just  one  more  reason  why  you 
should  subscribe  to  electronics  (or 
renew  your  subscription).  Fill  in  box 
on  Reader  Service  Card.  Easy  to  use. 
Postage  free. 


A  preview  of  exhibits 
and  exhibitors  and  high¬ 
lights  of  what  they  have  to 
offer  in  new  products. 


and  300  me  to  600  me.  Tansrential 
sensitivities  better  than  —56  dbm 
with  selected  MA408B  or  selected 
1N23B  crystals  can  be  achieved. 

CItClE  3S1  ON  READfR  SERVKE  CARD 


D-C  Amplifier 
solid-state 


Video  Instruments  Co.,  Inc.,  3002 
Pennsylvania  Ave.,  Santa  Monica, 
Calif.  Model  93  solid-state  d-c  am¬ 
plifier  features  a  combination  of 
differential  input  and  wide  band¬ 
width.  Another  feature  is  that  the 
amplifier  can  drive  any  of  the  new 
h-f  galvanometers.  Maximum  cur¬ 
rent  output  is  100  ma  at  an  output 
impedance  of  less  than  1  ohm.  In¬ 
put  impedance  is  higher  than  50  K 
ohms,  isolated  by  at  least  100  meg¬ 
ohms  from  the  cabinet.  Recovery 
time  from  overloads  is  100  millisec 
maximum. 
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Hermetic  Terminal 
nonturning 


FIND  WHAT  YOU  NEED  IN 

electronics 


Lundey  Assocutes,  694  Main  St., 
Waltham  54,  Mass.,  has  available 
model  699  hermetic  terminals  for 
electronic  components  such  as 
transformers  and  capacitors  in  the 
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ONLY  OPERATIONAL  NAVY  AIR-TO-SURFACE 
GUIDED  MISSILE 


Vector  Electronics  manufactures  a  complete 

line  of  structures  for  mounting  circuitry  easily, 
compactly  and  with  good  accessibility. 

Vector  experience  and  facilities  guarantee 
delivery,  performance  and  economical  prices. 


intermediate  voltage  range  (1,500 
V  operating).  The  nonturning  ter¬ 
minal  is  a  single-unit  assembly  (no 
loose  parts).  It  has  been  proved  by 
independent  laboratory  tests  to 
meet  MIL-T-27A  specifications. 
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Jack  Panels 
video  and  r-f 

Nems-Clarke  Co.,  919  Jesup-Blair 
Drive,  Silver  Spring,  Md.  Type  921 
jack  panel  (illustrated)  is  made  of 
aluminum  and  is  19  in.  wide  by  only 
1?  in.  high.  It  is  provided  with  12 
type  925  jacks  and  is  especially 
useful  where  space  is  at  a  premium. 
Types  928  and  929  are  similar  in 
construction  to  the  921  but  are 
both  3i  in.  high.  Type  928  provides 
for  24  type  925  jacks;  and  type  929 
provides  for  48. 

CIRCLE  354  ON  READER  SERVICE  CARD 


which  it  follows  without  inertia. 
The  generator  is  selected  to  pro¬ 
duce  600  cps  at  turbine  speeds  of 
3,000  rpm.  A  discriminator  pro¬ 
vided  in  the  overspeed  monitor 
changes  the  frequency  derived  from 
the  monitor  into  a  proportional  volt¬ 
age.  After  differentiation,  a  d-c 
voltage  is  obtained  which  repre¬ 
sents  the  rate  of  change  of  the 
turbine  speed.  If  this  exceeds  a 
given  limit,  then  an  electronic  cir¬ 
cuit  makes  a  normally-closed  relay 
drop.  This  excites  magnet  type 
valves  with  the  aid  of  which  the 
steam  supply  is  reduced. 
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TARZIAN 


j  a  high  efficiency 
I  siiicon  rectifier 
I  commerciaiiy 
priced 


Helitron 
250-500  me 


Watkins-Johnson  Co.,  3333  Hill- 
view  Ave.,  Stanford  Industrial 
Park,  Palo  Alto,  Calif.  The  WJ- 
207  helitron  is  a  lightweight  oscil¬ 
lator  continuously  voltage  tuned 
over  the  250-500  me  frequency 
band,  providing  a  minimum  of  3  mw 
output  power.  Maximum  power  out¬ 
put  variation  over  the  band  is  6  db. 
It  is  electrostatically  focused  and 
therefore  requires  no  focusing  mag¬ 
net.  It  is  designed  to  withstand  the 
severities  of  modern  environmental 
extremes  by  utilizing  rigid  con¬ 
struction  throughout,  for  example 
the  metal-ceramic  envelope. 
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500-ma 
ferrule  rectifier 

connects  easily  to  standard  clips 


The  Sarkes  Tarzian  M-500  silicon  rectifier  is  rated 
at  500  milliamperes  dc,  with  a  peak  inverse  voltage  rating 
of  400  volts.  This  was  the  first  commercially 
priced  silicon  rectifier,  and  more  M-500’s  are  now 
in  use  than  any  similarly  rated  unit. 

The  Tarzian  M-500  is  a  cartridge  type  rectifier  with 
end  ferrules  that  snap  quickly  and  easily  into  standard 
clips.  These  silicon  rectifiers  are  made  by  a  special 
Tarzian  process  that  provides  optimum  forward 
to  reverse  ratios  and  long,  useful  life. 

For  additional  information,  practical  application  assistance, 
and  prices  on  the  M-500,  write  to  Section  4393K, 
Semiconductor  Division,  Sarkes  Tarzian,  Inc., 

Bloomington,  Indiana. 


M-900  Characterittict 


Ma>.  Rtcurrant 
Paak  Amparaa 
(100“  C) 


DC  ampt 
(100“  Cl 


Paak  Inv. 
Voltaga 


Maa.  Surga 
Ampa  4MS 


JEOEC 

No. 


Pulse  Mixer 
high  speeed 

Harvey-Wells  Electronics,  Inc., 
East  Natick  Industrial  Park,  East 
Natick,  Mass.  New  pulse  mixer 
consists  of  two  gating  transistors 
with  a  common  output  pulse  trans¬ 
former.  It  differs  from  the  pulse 


SARKES  TARZIAN,  INC 

SEMICONDUCTOR  DIVISION 

-  BLOOMINGTON,  INDIANA - 

In  Cnnadt:  700  Weston  M.,  Toronto  t,  Ontario 
export;  Ad  Auriema,  Inc.,  New  York  City 
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I , 


Matador 


gate  in  that  two  pulse  rates  can  be 
mixed  and  amplified.  Electrical 
specifications  are :  input/output, 
negative  4-v,  1/10  ^xsec  pulses;  sup¬ 
ply  voltages  and  currents,  negative 
15-v,  30  ma;  plus  10-v,  0.3  ma;  and 
clamp  voltage  negative  4  v  at  4- 
20  ma. 
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FIRST  AIR  FORCE  OPERATIONAL 
GUIDED  MISSILE 


Transistor  Amplifier 
hushed  type 

Millivac  Instruments,  Division 
of  Cohu  Electronics,  Inc.,  Box  997, 
Schenectady,  N.  Y.  The  VS-64A 
hushed  transistor  amplifier  has 
an  rms  noise  voltage,  referred  to 
the  shorted-input  terminals,  of  50 
milli/iV  (lO"*  v),  when  used  with  a 
bandpass  of  20  cps — 300  cps,  A  typ¬ 
ical  audio-bandpass  of  20  cps-14  kc 
generates  only  160  milli/iv  noise 
voltage.  The  total  available  band¬ 
pass  of  the  amplifier  is  2  cps — 180 
kc.  Noise  voltage  with  this  larger 
bandpass  is  in  the  order  of  620 
millifiv,  which  is  20  to  30  db  less 
than  can  be  expected  of  low-noise 
vacuum  tubes  operating  under  com¬ 
parable  conditions. 
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G-E  WIRE  SONIC  DELAY  LINES  PROVIDE 
—  LOWER 

INSERTION 


an 

IM  Jill! 

\ 


1 


p-c  connector  with  wire  wrap  ter¬ 
mination.  It  maintains  positive 
contact  with  a  p-c  board  over  a  di¬ 
mensional  range  of  0.57-0.072.  It 
contains  44  contacts  which  are 
phosphor  bronze  with  a  silver  plate 
of  0.0002  and  0.00003  gold  plate 
finish.  A  plastic  polarizing  key  is 
furnished  with  each  connector,  and 
this  key  can  be  inserted  into  the 
contact  slot  of  any  contact  position. 
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D-C  Bridge 
high  speed 

Industrial  Instruments  Auto¬ 
mation  CoRP.,  89  Commerce  Road, 
Cedar  Grove,  N.  J.  Model  AB-4-5 
high  speed  d-c  bridge  can  sort  re¬ 
sistors  into  three  groups  automati¬ 
cally  at  rates  of  6,000  pieces  per  hr. 
The  equipment  is  capable  of  sort¬ 
ing  to  high  accuracy  over  an  ex¬ 
tremely  high  and  low  range  extend¬ 
ing  up  to  100  megohms.  A  built-in 
7-dial  resistance  decade  is  provided 
for  setting  to  the  nominal  value  of 
resistance  being  checked.  Tolerance 
limits  for  the  3  bins  is  set  by  means 
of  plug-in  units.  Resettable  electro¬ 
mechanical  counters  tally  the  num¬ 
ber  of  pieces  in  each  bin. 
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semt-automatic 
toroidal  winders 

•  Wind  #20  to  #42  AWG 
wire  with  constant  uni¬ 
formity  at  speeds  up  to 
1200  RPM. 

•  Finished  coils  from  7/32" 

ID  through  5"  OD. 

Low  cost,  high  production  winders.  Core  oscillated  manually,  clamped 
manually.  Both  machines  wind  standard  size  cores  without  additional 
attachments  —  use  interchangeable  shuttle  heads.  Capabilities  iden¬ 
tical  except  that  TW-251  has  built-in  turns  counter  and  variable 
speed  motor. 

Accessory,  electronic,  predetermined  turns  counters  available  for  both 
machines  . . .  automatically  stop  winding  at  a  preset  number  of  turns  — 
results  in  faster  winding  because  operator  does  not  have  to  watch 
counter.  Both  the  TW251  and  TW201  are  bench-type  machines  with 
the  following  standard  equipment:  motor,  core  holder,  shuttle  opening 
lever,  wire  tension  device,  predetermined  mechanical  linear  counter, 
reversing  switch,  3"  shuttle  head,  choice  of  3*  standard  or  3S  shuttle 
with  slider.  ,  .  . 

m  Write  for  complete  data. 

BOE8CH  MANUFACTURING 


TW2S1 


Gold-Antimony  Alloy 
for  transistor  mfrs. 

Engelhard  Industries,  Inc.,  113 
Astor  St.,  Newark,  N.  J.,  has  devel¬ 
oped  a  new  gold-antimony  alloy 
(No.  1549)  with  improved  proper¬ 
ties  for  transistor  manufacturers. 
Available  in  rod  or  whisker  wire  in 
diametei's  from  0.25  in.  down  to 


CONNECTICUT 
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ENGRAVING  VACHINE  CORP  * yOr'k'^M 


these  “names  permanently 
with  unskilled  labor  by 


Tantalum  Capacitor 
300  V  foil-type 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.  New  Tantalytic  units, 
available  for  operation  at  85  C  (to 
300  v)  and  125  C  (to  250  v),  are 
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Bullpup 


0.001  in.  and  in  sheet  down  to  0.0015 
in.  thickness,  the  material  consists 
of  high  purity  gold  containing  1 
percent  antimony  and  fetitures  ciim- 
pletely  homogeneous  dispersion  of 
the  antimony-rich  phase  through¬ 
out  the  gold  matrix.  It  is  designed 
for  use  in  imparting  a  controlled 
impurity  (antimony)  into  a  semi¬ 
conductor  crystal,  usually  silicon, 
by  evaporation  techniques.  In  this 
method  of  crystal  doping,  the  alloy 
is  heated  until  the  antimony  boils 
off,  creating  an  antimony  atmos¬ 
phere  from  which  the  crystal  picks 
up  the  desired  impurity. 
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Disk  Capacitors 
in  86  values 

Centralab,  a  Division  of  Globe- 
Union,  Inc.,  900  E.  Keefe,  Milwau¬ 
kee  1,  Wise.  The  ID  500  vdew  disk 
capacitors  are  available  in  86  values 
ranging  from  3.3  fifit  to  0.05  ^f: 
Depending  on  the  capacity  the  size 
varies  from  i  in.  to  I  in.  diameter. 
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Lacrosse 


Mace 


FOUR  OPERATIONAL  MISSILES 


what’s  m  a  name? 


Your  name 


gives  you  identity.  A  tool 


has  a  name"  A  part  has  a  name 


II  ft 


0  A  switch  has  a  “name”  Everything 

in  your  plant  has  a  name,  from  who 


n 


works  for  you  to  the 


Engrave  all 


E 


Eiectromechanical 
Components  and  Systems 
Capability 


designed  primarily  for  applications 
in  missiles,  computers  and  airborne 
electronic  equipment  where  mini¬ 
mum  size  and  weight  are  major  con¬ 
siderations.  Representative  units  il¬ 
lustrated  are  rated  at  300  v  and  1, 
7,  and  25  ftf.  A  capacitance  change 
of  no  more  than  10  percent  is  speci¬ 
fied  after  2,000  hr  operation  at 
rated  voltage  and  temperature.  At 
—  55  C  the  maximum  capacitance 
change  is  20  i>ercent.  Capacitance 
tolerances  are  tightened  to  =tl5 
percent.  Units  are  available  in 
seven  case  sizes  and  in  both  polar 
and  nonpolar  construction. 
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Reduce  rejects  and 
operational  failures 
caused  by  airborne  dirt, 
dust,  lint,  abrasives 
with  the 


HONEYWELL 
ELECTRONIC 
AIR  CLEANER 


When  microscopic  airborne  dirt, 
dust,  lint  and  abrasives  get  into 
precision  electric  and  electronic 
devices,  the  results  are  unusually 
high  reject  rates,  poor  product 
quality,  operational  failures.  The 
Honeywell  Electronic  Air  Cleaner 
will  protect  your  precision  com¬ 
ponents  from  the  damaging  action 
of  these  airborne  spoilers  by  trap¬ 
ping  particles  100  times  as  small 
as  those  stopped  by  mechanical 
filters. 


Count  Rate  Meter 
transistorized 


Interstate  Electronics  Corf., 
707  E.  Vermont  Ave.,  Anaheim, 
Calif.  Model  502  completely  tran- 
si.storized  count  rate  meter  has 
eight  scale  ranges,  extending  to 
600,000  cpm,  displayed  on  a  large 
three-in.,  easy-to-read  meter  .scale. 
Three  time  constants  are  available, 
from  a  front  panel  mounted  switch, 
as  is  a  calibration  control.  The  in¬ 
put  is  sensitive  to  a  250  mv  nega¬ 
tive  pulse.  Provisions  are  available 
on  the  rear  of  the  instrument  to 
drive  either  a  0-1  ma  or  0-10  mv 
recorder.  Price  is  $295. 

CIRCLE  364  ON  READER  SERVICE  CARD 


Pays  for  itself!  s.rd 

coupon  today  to  learn  how  the 

Honeywell  Electronic  Air  Cleaner 

.soon  pays  for  itself  in: 

•  Electronic  Manufacturing 

•  Controlled  environment 
rooms  for  precision 
manufacturing,  processing 
and  assembly 

•  Switch  &  relay  rooms 

•  Computer  rooms 

•  Transmitter  rooms 

•  Precision  component 
manufacturing 


One  of  the  many  types  of  high  speed 
positioning  control  systems  produced 
by  AiResearch,  the  system  above  am¬ 
plifies  electric  signals  from  an  inertial 
guidance  source  and  adjusts  the  control 
surfaces  of  the  missile  or  drone  to 
maintain  a  predetermined  course. 

AiResearch  diversification  and  ex¬ 
perience  provide  full  capability  in  the 
development  and  production  of  elec¬ 
tromechanical  equipment  and  avionic 
controls  for  aircraft,  ground  handling, 
ordnance  and  missile  systems. 


A.C.  and  D.C.  Motors,  Generators  and 
Controls  •  Inverters  •  Alternators  • 
Linear  and  Rotary  Actuators  •  Power 
Servos  •  Hoists  •  Electrical  Pyrotech¬ 
nics  •  Antenna  Positioners  •  Position¬ 
ing  Controls  •  Temperature  Controls  • 
Sensors  •  Williomsgrip  Connectors  • 
Static  Converters. 

lour  inquiries  are  invited. 


MINNEAPOLIS-HONEYWELL 
Dept.  EL-2-45  Minneapolis  8,  Minn. 
Please  send  free  copy  of  Electronic  Air 
Cleaner  booklet,  “A  Close  Look  at  Air- 
Borne  Dirt.  ’  We  have  the  following 


problems: 


Oscillators 

voltage-controlled 

Tele-Dynamics  Inc.,  5000  Park- 
side  Ave.,  Philadelphia  31,  Pa. 
Transistorized  voltage  -  controlled 
oscillators  are  available  for  use  in 


Name. 


Company 


^iPesearch  Manufacturing  Division 

Lot  Angeles  45,  California 


Address 
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extreme  missile  environments. 
Type  1250  are  used  for  0  to  +3,  0 
to  +5,  ±1.5,  or  ±2.5  v  sisrnals. 
Type  1251,  operating  with  0.25  v 
inputs  is  compatible  with  the  re¬ 
cently  available  i-v  output  pressure 
tran.sducers.  Type  1252,  requiring 
only  20  mv  for  full  deviation,  are 
ideal  for  bridge  instrumentation. 
Environmental  characteristics  are: 
—55  C  to  125  C,  100  percent  rela¬ 
tive  humidity,  30  g  rms  random  vi¬ 
bration,  150  g  acceleration,  and  200 
g  shock.  Types  1250  and  1251  oc¬ 
cupy  only  2.7  cu  in.;  type  1252,  3.7 
cu.  in. 
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VHF-UHF  Cavities 

miniature  size 


Resdel  Engineering  Core.,  330 
S.  Fair  Oaks  Ave.,  Pasadena,  Calif. 
A  series  of  six  vhf-uhf  cavities  of¬ 
fering  36  combinations  of  size, 
power  and  function,  operating  in 
the  frequency  range  220  through 
1,150  me,  have  been  developed  for 
missile-borne  and  ground-based  r-f 
equipment.  All  are  designed  for 
heat  sink  type  mounting  and  the 
components  are  derated  to  provide 
maximum  trouble-free  operation. 
Features  are  minimum  weight,  op¬ 
timum  surface  conductivity,  corro¬ 
sion  protection,  stable  mechanical 
tuning,  negligible  backlash  and 
built-in  ruggedness  for  operation 
under  severe  environmental  condi¬ 
tions. 
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Readout  Display  Unit 
four  decimal  places 

Advance  Industries,  Inc.,  640  Me¬ 
morial  Drive,  Cambridge,  Mass. 
New  digital  converter  readout  dis¬ 
play  unit  provides  rapid,  positive, 
visual  numerical  readout  of  the  out- 


This  is  the  newknlght-klt*  ac  vtvm.  It  marks  a  major  achieve¬ 
ment  in  instrumentation...and  a  breakthrough  in  the  professional 
instrument  price  barrier.  Here  is  the  only  vtvm  with  antomatk 
I  range  selection... featuring  a  self-seeking  mechanism  which 
automatically  selects  the  proper  range  when  probes  are  touched 
to  the  circuit  under  examination.  Simultaneously,  a  front  panel 
light  indicates  the  range  in  use.  There  are  11  ranges  from  3 
millivolts  to  300  volts  full  scale;  frequency  response  to  2.5 
me.  Reads  as  low  as  IOOmu.  This  precision  instrument  is  an 
exclusive  knIghUkIt  development,  designed  for  easy  as¬ 
sembly.  There  is  nothing  like  it  on  the  market,  in  any  form  or 
at  any  price.  Available  only  from  Allied  Radio . ^99.50 


Send  for  special  bulletin  covering  the  remarkable  specifications  and 
full  details  of  the  Knight-Kit  AC  VTVM  with  Automatic  Range  Selection 

exc/i/s/re/y  by  ALLIED  RADIO 

100  N.  Western  Ave.,  Chicago  80,  III.  Dept.  66-B 


the  knighi-kii  DC  Lab  OscilloscopD 
with  Interchangeable  Vertical  Amplifiers 

For  the  first  time — a  triggered  sweep  DC  lab  scope  with  plug¬ 
in  interchangeable  vertical  amplifiers,  in  easy-to-build  kit  form. 
Highlights:  crystal-controlled  timing  markers;  DC  amplifiers 
in  both  horizontal  and  vertical  channels;  electronically  regu¬ 
lated  power  supply.  Three  interchangeable  vertical  preamps 
available:  hIgh-gain  differential;  wide-band  (to  10  pm);  and 
dual-trace  (alao  blank  plug-ln  chassis  for  your  own  circuitry). 
The  only  instrument  of  its  kind  In  kit  form.  The  performance 

is  truly  impressive.  The  price  (less  preamps) . $2tS 

for  full  dtUilt,  tsM  for  detcrlpUrt  buIMn 
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Dk-655 


«S-634 


resistors' 


MODEL  DS  SERIES  DEKASTAT*-  Precision  decade  resistors  for  panel  mounting, 
featuring  the  exclusive  ESI  DEKADIAL*  concentric  dial  assembly  for  convenient 
straight  line  readings.  Total  resistance  values  available  from  1,200  to  120,000  ohms 
with  accuracy  of  ±0.05%.  Power  rating,  Vi  watt  per  step.  3  or  4  decades  of  resolution. 
Standard  units  available  from  stock.  Prices:  $63.00  to  $110.00. 

MODEL  DB  SERIES  DEKABOX*-  Precision  decade  resistors  similar  to  Model  DS 
series  DEKASTAT*  units,  but  conveniently  mounted  on  an  adjustable  base  with 
binding  posts.  Features  ESI  DEKADIAL*  design  for  straight  line  readings.  Total 
resistance  values  available  from  12,000  ohms  to  1.2  megohms  with  accuracy  of 
±0.05%.  3  to  6  decades  of  resolution.  Power  rating,  Vi  watt  per  step.  Standard  units 
available  from  stock.  Price;  $73.00  to  $151.00. 

MODEL  RS  SERIES  DEKASTAT*^-  Rack-mounted  precision  decade  resistors.  Adjusted 
to  very  close  tolerances  for  use  as  laboratory  resistance  standards.  Independently 
operated  dials  provide  both  coarse  initial  steps  for  quickly  approximating  the 
required  value  and  progressively  finer  steps  for  more  exact  settings.  Less  than  10 
ppm/C*  temperature  coeflScient.  Total  resistance  values  to  1.2  megohms.  Accuracy, 
0.02%.  Six  decades  of  resolution.  Power  rating,  Vi  watt  per  step.  30-day  deliveryt 
Price:  $550.00. 

A  SEND  FOt  DESCRIPTIVE  LITERATURE 


See  our  display  at  the 

MARCH  IRE  SHOW 

Booth  3010-3011 


7524.  S.W.  MACADAM  •  PORTLAND  19,  OREGON 


formerly/  ELECTRO-MEASUREMENTS,  INC. 


ESI  iiai  outstanding  fob  opportunities  for  oxporitneed  dttign  and  opplicationi  onginotrt.  Coll  or  write  CtDovIt. 


put  of  analog-to-digital  converters. 
Model  411  Digitester  is  designed  to 
readout  the  outputs  of  converters 
using  binary-coded  decimal  codes 
and  having  outputs  in  the  form  of 
either  open-or-closed  contact.s  or 
suitable  voltage  level  changes.  It 
presents  directly  readout  of  the  con¬ 
verter  output  to  four  decimal  places. 
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Coaxial  Switch 
miniaturized 

Microdot  Inc.,  220  Pasadena  Ave., 
South  Pasadena,  Calif.  Type  90-01 
spdt  coaxial  switch  for  50  ohm  cable 
is  designed  so  that  it  can  be  directly 
in.serted  into  a  miniaturized  circuit 
without  adapters.  Positive  toggle 
action  assures  proper  switching  and 
panel  mounting  provides  easy  in¬ 
stallation.  Mating  connectors  are 
available  for  application  at  above 
or  below  400  me.  Vswr  is  less  than 
1.2  to  2  kmc  and  insertion  loss  is 
0.5  db  at  2.0  kmc.  Voltage  rating 
is  at  1,500  V  maximum  (60  cps)  and 
crosstalk  is  better  than  60  db  to  2.0 
kmc.  Operative  life  is  at  a  mini¬ 
mum  of  50,000  cycles.  Switch 
weighs  only  11  oz. 
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VHF  Preamplifier 
low  noise 

Community  Engineering  Corp., 
P.  O.  Box  824,  State  College,  Pa. 
Designed  for  use  in  the  50  to  200 
me  range,  the  model  1001  vhf  pre¬ 
amplifier  has  a  noise  figure,  of  bet¬ 
ter  than  3  db  at  85  me  and  4.5  db 
at  200  me  with  a  nominal  gain  of 
30  db.  Unit  is  fixed  tuned  to  re¬ 
quired  frequency.  Bandwidth  is  10 
me.  Amplifier  subassembly  and  in- 
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te^al  power  supply;  are  mounted  in 
lifirht  weight,  solidly  constructed 
chassis,  on  a  standard  size  rack 
pan^l  protected  by  an  easily  remov¬ 
able  dust  cover.  Input  and  output 
impedance  is  50  ohms.  Standard 
type  N  connectors  are  used. 
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Silicon  Rectifiers 
highly  stable 

Dallons  Semiconductors,  5066 
Santa  Monica  Blvd.,  Los  Angeles 
29,  Calif.,  announces  20-35  ampere, 
60-600  piv  silicon  rectifiers  which 
contain  solders  within  their  con¬ 
struction  which  have  a  melting 
point  in  excess  of  600  C.  The  ii 
in.  stud  construction  houses  a  pure 
silver,  heavy  spring  lead  anode  as¬ 
suring  ruggedness  and  high  resist¬ 
ance  to  shock  and  vibration.  Units 
have  less  than  5  ma  reverse  cur¬ 
rent,  and  maximum  forward  drop 
voltage  at  a  test  temperature  of  25 
C  at  20  amperes,  d-c,  is  0.65  v. 
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THERE’S  A 

NORTH  ATLANTIC  INSTRUMENT 
TO  MEET  YOUR  REQUIREMENTS^ 
TOO... 

Now— from  North  Atlantic— you  get  the  complete 
answer  to  AC  ratio  instrumentation  problems  — in  the 
laboratory,  on  the  production  line,  in  the  field. 


Long-Life  Encoder 
high-resolution 


Datex  Corp.,  1307  So.  Myrtle  Ave., 
Monrovia,  Calif.  Model  C-804  shaft 
position  encoder  provides  an  output 
of  3,600  quanta  per  revolution  in 
Datex  code  or  4,096  quanta  per  rev¬ 
olution  in  Gray  code.  It  is  capable 
of  unlimited  readout  cycles  and  the 
sampling  rate  is  limited  only  by 
the  readout  device.  Use  of  brush 
contacts  gives  high  current  carry¬ 
ing  capabilities  and  long  life.  A 
useful  life  of  over  10  million  revolu¬ 
tions  has  been  obtained  from  this 
encoder.  Unit  uses  an  8i-in.  disk. 
It  is  9  in.  in  diameter  and  3i  in. 
high,  exclusive  of  the  shaft. 
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Specialists  in  ratiometry,  North  Atlantic  offers  the  only* 
complete  line  of  precision  instruments  to  handle  any 
ratio  measurement  task.  All  are  designed  to  meet  th^ 
most  demanding  requirements  of  missile  age 
electronics  — provide  high  accuracy,  flexibility, 
component  compatability  and  service-proven 
perforformance.  Some  are  shown  above. 

If  your  project  demands  total  solution  to  ratio  measure 
ment  problems,  write  for  Date  File  No.lOH  It  provides 
complete  specifications  and  application  data  and  shows 
how  North  Atlantic’s  unparalleled  experience  in  ratio¬ 
metry  can  help  you. 


1.  RATIO  BOXES 
B.lk  l.bentMy  stand' 
ardt  and  gwiaral  dnly 
wadala.  Rati*  acca- 
raciaa  la  0.0001%. 
Oamtian  fiam  25 
c»a  to  10  kc. 


2.  COMPLEX 
VOLTAGE 
RATIOMETERS 
Inlaffalad,  sincto-anit 
tjnlam  far  a^ica- 
tiona  wkora  okM 
colatioaa  aro  critical. 
Accaracy  to  0.0001%. 
anaftoctad  b*  qaadra- 
tafo.  Tkraa  fraqaancy 
oparalian.  Diroct  raad- 
inc  of  pkata  akift  in 
milliradiana  ar  dagraaa. 


3.  PHASE  ANGLE 
VOLTMETERS' 
Vartotila  roadaat  aya- 
tom  for  all  ratlamaky 
apqllcationa,  pravMins 
diroct  laadlni  of 
pkaaa,  nail,  qaadra- 
lura,  in-piMaa  and 
total  yaltaga.  Broad¬ 
band,  aingla-,  ar 
maltipla-fraqnancy 
oparatian. 


4.  RATIO 
TEST  SETS 
Ratio  rafaraaca  aad 
Ml  MM  CM* 
aanlaat  pachaga  far 
pradactlan  Nna  and 
aimilar  applicationa. 
Can  ba  aa^iad  arllk 
any  daairod  cambina- 
IlM  of  ratio  baa  aad 
pkaaa  angla  aaltmator. 


NORTH  ATLANTIC  INDU8TBIB8.  INC. 

603  MAIN  STREET.  WESTBURY,  N.Y.  a  EDGEWOOO  4-1122 
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POWER  TRANSISTOR  WAFERS 
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DISSIPATION 


Featuring  thermal  conductivity  400% 
greater  than  conventional  mica  heat 
sinks  and  dielectric  properties  equal  to 
the  best  insulating  materials,  this  thin, 
hard-anodized  aluminum  wafer  insu¬ 
lates  power  transistor  from  chassis  and 
dissipates  the  substantial  heat  gener¬ 
ated  at  rated  capacities.  Unlike  mica 
that  is  fragile  and  difficult  to  handle,  the 
hard-anodized  aluminum  wafer  is  ex¬ 
tremely  durable  with  high  abrasion  and 
corrosion  resistance.  In  diamond,  round 
or  square  shape  to  suit  any  base,  the 
wafer  is  installed  between  transistor  and 
chassis,  heat  sink  or  other  surface  on 
which  the  transistor  is  mounted.  Write 
for  bulletin. 
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NEW  BOOKS 

Encyclopedic  Dictionary  of 
Electronics  and  Nuclear 
Engineering 

By  Dr.  Reb«rt  I.  Sarbach*r 

Prentice-Hall,  Inc.,  New  York, 
1959,  1,417  p,  $35. 

This  massive  volume,  issued  as 
19.59  drew  to  a  close,  is  a  valuable 
addition  to  the  rapidly  expanding 
library  of  technical  reference 
works.  Electronics  engineers  — 
particularly  those  working  in  the 
nucleonics  area  —  would  benefit 
from  owning  or  at  least  having  ac¬ 
cess  to  this  book;  technical  writers 
and  editors  should  consider  it  a 
professional  “must”.  Nontechnical 
people  will  find  the  lucid  definitions 
most  helpful. 

Abbreviations  (including  those 
authorized  by  the  military),  ac¬ 
ronyms,  vernacular  expressions, 
British  words  and  proprietary 
terms  are  accurately  defined.  Illus¬ 
trations  are  used  somewhat  spar¬ 
ingly,  approximating  one  per  page, 
probably  because  of  length  consid¬ 
erations.  Cross  references  are  ade¬ 
quate.  Many  accustical,  chemical, 
electrical,  mechanical,  and  mathe¬ 
matical  terms  applicable  to  elec¬ 
tronics  are  included. 

Most  important  contribution  of 
the  work  may  be  its  comprehensive 
standardization  of  terms.  Defini¬ 
tions  gi\en  are  approved  by  every 
official  professional  society  con¬ 
cerned,  including  the  IRE  and 
AIEE  as  well  as  by  government 
agencies  such  as  the  AEC  and  FCC 
and  by  industrial  groups  such  as 
RETMA  and  SMPTE. 

The  publisher’s  claim  that  ALL 
current  terms  are  listed  is  a  bit 
presumptuous.  A  cursory  exami¬ 
nation  revealed  that  thin  films, 
microminiaturization,  vacuum  de¬ 
position,  tunnel  diodes,  sampling 
oscilloscopes,  biaxial  ferrite  ele¬ 
ments  and  varactors  are  not  men¬ 
tioned.  Also,  medical  electronics  is 
not  listed  nor  are  any  of  the  terms 
related  to  this  field. 

One  factor  prospective  buyers 
should  consider  is  the  relative  ex¬ 
pense  of  the  book  if  their  interest 
is  solely  in  electronics.  Less  expen¬ 
sive,  if  not  more  complete,  purely 
electronic  dictionaries  are  available. 
— W.E.B. 
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in  most  cases  on 


Air  Freight 


A  simple  carton  is  all  the  packaging  most 
any  product  needs.  Simple  wrap-arounds 
for  some  . . .  and  heavy  machinery  can 
even  be  shipped  uncrated.  Next  day  de¬ 
livery  on  Delta  Air  Freight,  the  service 
that  gives  you 

""big  plus 

Delta  operates  all-cargo  flights  and 
in  addition  carries  freight  on  every 
passenger  flight  including  Jets, 
throughout  the  richest  half  of  the 
U.  S.  A.  All-cargo  flights  serve 
Atlanta  •  Chicago  •  Cincinnati 
Charlotte  •  Dallas  •  Houston 
Miami  •  New  York  •  Memphis 
New  Orleans  •  Orlando 
Philadelphia  •  Tampa 


OENeiial  orncu:  Atlanta  aireokt,  Atlanta,  oa. 


CItCLE  220  ON  READER  SERVKE  URD 
ELECTRONKS  •  FEBRUARY  12,  1960 


Magnetic  Materials 

Verlag  Chemie,  GMBH,  Weinheim/ 
Bergstrasse,  West  Germany,  1959, 
580  p,  $85.50. 

This  is  a  new  volume  in  the  com¬ 
prehensive  “Gmelins  Handbook  of 
Inorganic  Chemistry.”  It  is  Sup¬ 
plement  2  of  System  No.  59,  Iron, 
Part  D,  and  also  supplements  Sys¬ 
tems  58  (Cobalt),  57  (Nickel),  56 
(Manganese)  and  52  (Chromium). 

The  volume  presents  an  exhaus¬ 
tive  review  of  magnetic  and  elec- 
trial  properties,  applications,  litera¬ 
ture  and  patents,  bringing  up  to 
date  the  volumes  published  in  the 
1930's.  Data  is  introduced  by  a 
chapter  on  ferromagnetic  theory 
and  a  new  section  covers  ferromag¬ 
netic  semiconductors. 

Text  is  in  German,  but  there  are 
English  marginal  notes,  table  of 
contents  and  index.  The  text  is  sup¬ 
plemented  by  308  graphs  and  nu¬ 
merous  tables.  Organization  of  data 
follows  the  Gmelin  classiflcation. 
The  high  price  is  apparently  nec¬ 
essary  because  of  the  tremendous 
effort  which  has  been  expended  to 
assemble  information  gathered 
from  so  thorough  a  literate  search. 
G.M. 


Linear  Network  Analysis 

By  Sundorom  S«shu  and  Norman  Bolbanion. 

John  Wiley  &  Sons,  Inc.,  New  York, 
1959,  571  p,  $11.75. 

This  book  is  intended  for  graduate 
students  of  electrical  engineering 
who  have  completed  course  material 
on  the  theory  of  functions  of  a 
complex  variable  and  the  theory  of 
the  Laplace  transformation. 

The  text  reviews  basic  network 
theory  and  presents,  in  a  mature 
fashion,  a  clear  discussion  of  gen¬ 
eral  network  analysis  including 
topological  theorems  such  as  “block 
diagrams”  and  “signal  -  flow 
graphs”.  It  has  adequate  discus¬ 
sions  on  feedback  notions  and 
stability  theory.  Two-port  networks 
are  clearly  discussed,  as  is'  also 
general  filter  theory. 

The  convolution  theorem  ap¬ 
proach  to  network  system  problems 
is  developed  on  the  basis  of  the 
Laplace  transformation  and  then 
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redeveloped  using  the  superposition 
principle  for  linear  systems  and  the 
impulsive  response  of  the  network. 
The  DuHamel  form  of  the  integral 
for  the  response  in  terms  of  the 
step  response  of  the  network  is  also 
developed. 

Methods  employed  in  the  text  do 
not  disregard  mathematical  sub¬ 
tleties.  In  those  few  cases  in  which 
to  have  maintained  an  exact  mathe¬ 
matical  presentation  would  have 
meant  digressing  too  far  afield 
from  the  immediate  subject,  the 
authors  were  careful  to  indicate 
source  material  where  the  precise 
mathematical  theorems  may  be 
found  to  substantiate  their  state¬ 
ments.  This  is  the  case,  for  ex¬ 
ample,  in  the  discussion  of  the  im¬ 
pulse  function. 

I  was  pleased  to  note  the  abun¬ 
dance  of  excellent  examples  and 
subsequent  careful  discussions.  At¬ 
tention  may  also  be  directed  to  the 
excellent  appendices  which  provide 
the  relevant  results  of  complex 
variable  theory  and  Lapace  trans¬ 
formation  needed  for  the  text. 
David  Jagerman,  System  Develop¬ 
ment  Corp.,  Lodi,  N.  J. 


THUMBNAIL  REVIEWS 

Analog  Methods  —  Computation  and 
Simulation.  By  W.  J.  Karplus  and 
W.  W.  Soroka,  McGraw-Hill  Book 
Co.,  Inc.,  New  York,  1959,  483  p, 
$12.50.  This  second  edition  of  a 
widely  used  book  shifts  emphasis 
from  mechanical  to  electrical  and 
electronic  equipment.  Reader  learns 
to  utilize  linear  and  nonlinear 
computer  elements  in  both  spe¬ 
cial-  and  general-purpose  design 
before  he  begins  to  interconnect 
these  elements  to  solve  labora¬ 
tory  problems.  The  chapter  on  net¬ 
work  analyzer  techniques  has  been 
completely  revised  and  augmented 
to  reflect  recent  developments.  Dis¬ 
cussion  of  mechanical  differential 
analyzers  and  other  outmoded  tech¬ 
niques  has  been  shortened  consider¬ 
ably,  but  chapter  dealing  with  me¬ 
chanical  computing  elements  has 
been  retained. 

Crystals  and  Crystals  Growing.  By  A. 
Holden  and  P.  Singer,  Doubleday  & 
Co.,  Inc.,  New  York,  1960,  320  p, 
$1.45.  Written  primarily  for  stu¬ 
dents,  this  book  sugge.st.«  experi¬ 
ments  to  develop  laboratory  .skill  at 
growing  crystals  and  for  building 
simple  models  and  apparatus. 
Theory  and  practice  of  art  of  mo¬ 
dern  crystallograph  is  explained  and 
problems  are  given  to  sharpen  vis¬ 
ualization  and  thought. 
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tion  of  network  equations  and  their  solution  in 
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□  CONTROL-SYSTEMS 

ENGINEERING 
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do  you  know 
what’s  expected 
from 

semi-conductor, 
materials?  I 


There  were  more  than  a  ■ 

dozen  articles  on  semi-  ■ 

conductor  materials  in  " 
electronics  in  recent  months. 
Each  was  specially  edited  to 
give  you  all  key  facts,  ideas  or 
trends— and  there’s  more  com¬ 
ing!  Accurate  electronics’  re¬ 
porting  tells  you  what’s  hap¬ 
pening  now  .  .  .  what’s  ex-  ' 
pected  in  materials  and  com¬ 
ponents.  Don’t  miss  dozens  of 
articles  on  basic  subjects  ed¬ 
ited  to  keep  you  informed,  help 
make  your  research,  develop¬ 
ment,  sales  and  marketing 
plans  pay  off..  It  pays  to  sul^ 
scribe  to  electronics  (or  re¬ 
new).  Fill  in  box  on  Reader 
Service  Card  now.  Easy  to  use. 
Postage  free. 


FIND  WHAT 
YOU  NEED  IN 
electronics 


‘  I 


J 


Concise  Dictionary  of  Science.  By  F. 
Gaynor,  Philosophical  Library,  Inc., 
New  York,  1959,  546  p,  $10.  This 
up-to-date  encyclopedic-like  diction¬ 
ary  provides  concise  definitions  of 
terms  and  concepts  pertaining?  to  all 
fields  of  science.  Newer  sciences  of 
virology,  ensymology,  cytogenetics, 
radio-chemistry,  high  energy  and 
solid-state  physics,  and  the  like  are 
covered.  In  committing  an  under¬ 
taking  of  such  sweep  to  so  few 
pages,  many  terms  were  omitted; 
however,  the  electronics  man  deal¬ 
ing  in  cross-field  applications  will 
find  the  definitions  succinct  and  en¬ 
tirely  comprehensible. 

Ham  Radio  Handbook.  By  Robert 
Hertzberg,  Arco  Publishing  Co.,  Inc., 
New  York,  1959,  144  p,  $2.50.  This 
book  tells  how  to  learn  code,  select 
the  proper  transmitter  and  receiver 
and  get  a  ham  ticket.  A  special 
section  treats  mobile  equipment. 

Magnetism  and  Electromagnetism  (71 
p,  $1.80)  and  Advanced  Magnetism 
and  Electromagnetism  (96  p,  $2.25). 
Edited  by  A.  Schure,  John  F.  Rider 
Publi.sher,  Inc.,  New  York,  1959. 
The  first  book  is  an  elementary 
treatment  of  the  major  theoretical 
considerations  of  magnetism,  mag¬ 
netic  circuits  an<l  electromagnetism. 
The  second  is  a  college-level  com¬ 
panion  volume  which  penetrates 
deeply  into  the  various  underlying 
details  of  the  forces  acting  on  a 
charge  moving  through  a  magnetic 
field,  induction  lines,  and  magnetic 
flux.  Biot’s  Law,  Faraday’s  Law, 
Lenz’s  Law,  the  Curie- Weiss  Law 
and  the  domain  theory  of  mag¬ 
netism  are  also  discussed  as  are  the 
cyclotron,  the  mass  spectrograph 
and  terrestial  magnetism. 

Masers.  By  G.  Troup,  John  Wiley  & 
Sons,  Inc.,  New  York,  1959,  168  p, 
$2.75.  This  monograph,  written  by 
an  Australian,  is  probably  the  first 
book  published  on  masers.  A  discus- 
.sion  of  the  .stimulated  emi.ssion 
process  is  followed  by  a  brief  out¬ 
line  of  methods  used  to  obtain  the 
conditions  nece8.sary  for  amplifica¬ 
tion.  A  review  of  the  experimental 
work  done  is  given  together  with  a 
comprehensive  bibliography. 

Fourier’s  Series.  By  W.  E.  Byerly, 
Dover  Publications,  Inc.,  New  York, 
1959,  287  p,  $1.75.  This  elementary 
treatise,  originally  written  in  1893, 
is  recognized  as  one  of  the  most 
useful  and  practical  expositions  of 
Fourier’s  series,  and  spherical,  cyl¬ 
indrical,  and  ellipsoidal  harmonics. 
Reader  is  given  190  problems  to 
solve.  An  appendix  provides  six 
tables  of  surface  zonal  harmonics, 
hyperbolic  functions,  and  Bessel’s 
function.  Electronics  men  will  find 
book  helpful  in  all  forms  of  ad¬ 
vanced  engineering,  especially  in 
communications,  radar  and  acous¬ 
tics. 


SUPERIOR  ACCURACY 


in  heat  controls 
for  let  windshields 


Convair  880  jet  airliners  are  first  to  use  new,  advanced 
design  anti-fogging,  anti-icing  heat  control  systems 
developed  by  Magnetic  Controls  Company. 

Windshield  icing  and  fogging  problems  are  considerably 
more  complex  for  jet  airliners,  compared  with  those  en¬ 
countered  by  piston  engine  planes.  With  jet  travel,  faster 
speeds,  higher  altitudes,  plus  greater  extremes  in  tem¬ 
peratures  and  atmospheric  pressures,  many  new  problems 
develop.  Magnetic  Controls  proportional  heat  control 
systems  have  helped  to  solve  these  problems  for  Convair 
880  jets.  The  Magnetic  Controls  systems  offer  four  distinct 
advantages: 

•  Automatic  compensation  for  windshield  aging. 

•  Ultra-reliable,  fully  static  design. 

•  Elimination  of  thermal  shock  for  longer  windshield  life* 

•  Superior  accuracy  —  proportional  plus  integral  control. 


For  complete  information  about  this  system  and  how  it 
may  help  you  obtain  precise,  accurate  heat  control  for 
many  applications,  write  or  phone  Magnetic  Controls 
Company  today. 


MAGNETIC  CONTROLS  COMPANY 

6405  CAMBRIDGE  STREET  .  MINNEAPOLIS  26,  MINN.  «  WEsI  9-4691 
Q  Heat  Control  Syttemt  •  Static  Inverters  %  Voltage  Monitoring  Systems 
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CONTROL 

YOUR  OWN  CAREER 
AT  LINK 


Attached  to  moving  vehicles,  the  miniaturized  Link  response  block,  shown 
above, transmits  identifying  radio  frequencies  in  response  to  voltages  induced 
from  buried  interrogator  loops,  accomplished  with  no  external  connections. 
This  Link-developed  system,  called  Tracer,*  can  control  airplane,  truck,  bus 
and  railroad  traffic. 

Other  engrossing  projects  currently  underway  include  •  a  visual  worldwide 
flight-path  recorder  for  simulated  jet  training  “flights”  •  a  missile  mission 
study  program  •  an  electronic  flight  monitoring  and  control  device  for  incom' 
ing  aircraft  •  a  space-vehicle  flight  trainer. 

Located  in  Binghamton,  New  York  and  Palo  Alto,  California,  Link’s  con¬ 
stantly  expanding  programs  offer  a  variety  of  provocative  challenges  in  such 
fields  as  digital  and  analog  development,  general  and  video  circuit  design, 
electronic  packaging,  engineering  psychologist,  asw-aew,  control  systems, 
space  systems. 


LINK 


oiviaioN 


GP 


Mr.  A.  W.  Darrah 
Link  Division, 

General  Precision  Inc. 
Binghamton,  New  York 


Look  into  Link.  Mr.  C.  F.  Rutman 
Send  your  resume  Link  Division, 
note  to  either:  General  Precision  Inc. 

P.O.Box  1318 
Palo  Alto,  California 

GENERAL  PRECISION  .^.c 
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Low-Frequency  Amplifier  Systems. 
Edited  by  A.  Schure,  John  F.  Rider 
Publishers,  Inc.,  New  York,  1959,  70 
p,  $1.80.  This  companion  to  another 
Rider  book  (Low-Frequency  Ampli¬ 
fiers)  treats,  with  special  emphasis, 
coupling  methods  suitable  for  low- 
frequency  range,  phase  inversion 
and  inverse  feedback  as  well  as  cir¬ 
cuit  design  using  vacuum  tubes  and 
transistors.  Mathematics  has  been 
kept  simple,  but  analyses  are  suffi¬ 
ciently  extensive  to  permit  techni¬ 
cians  or  students  to  fully  compre¬ 
hend  pertinent  theory. 

The  Physics  of  Television.  By  D.  G. 
Fink  and  D.  M.  Lutyens,  Doubleday 
&  Co.,  Inc.,  New  York,  1960,  160  p, 
$0.95.  Written  primarily  for  stu¬ 
dents,  this  book  gives  account  of 
how  men  have  learned  to  control 
electrons,  photons,  and  electromag¬ 
netic  waves  to  produce  instantane¬ 
ous  moving  pictures  at  great  dis¬ 
tances.  Principles  of  physics  as 
applied  to  television  systems  are 
discussed. 

Proceedings  of  the  Fourth  Symposium 
on  Magnetism  and  Magnetic  Mate¬ 
rials.  American  Institute  of  Phys¬ 
ics,  McGraw-Hill  Book  Co.,  Inc., 
New  York,  1959,  322  p,  $10.00. 
Some  150  papers  reporting  ad¬ 
vanced  research  and  development 
in  the  field  are  included.  A  third  of 
the  papers  will  interest  design  engi¬ 
neers,  covering  new  materials  or 
techniques  for  computer  compo¬ 
nents,  microwave  amplifiers,  wave¬ 
guide,  permanent  magnets  and 
magnetic  instrumentation.  Several 
papers  discuss  effects  of  environ¬ 
ments  or  processing  on  the  proper¬ 
ties  of  magnetic  material.s. 

The  Measurement  of  Power  Spectra. 
By  R.  B.  Blackman  and  J.  W.  Tukey, 
Dover  Publications,  Inc.,  New  York, 
1959,  190  p,  $1.85.  This  graduate- 
level  book,  reprinted  from  Bell  Sys¬ 
tem  Technical ‘Journal,  views  the 
topic  from  the  point  of  view  of  com¬ 
munications  engineering  and  such 
related  fields  as  oceanography,  aero¬ 
dynamics,  meteorology,  seismology, 
economics,  guided  missiles,  radar 
and  acoustics.  Authors  explain  vari¬ 
ous  ways  of  getting  practically  use¬ 
ful  answers  in  the  measurement  of 
power  spectra  using  results  from 
both  transmission  theory  and  the 
theory  of  statistical  estimation.  An 
appendix  reviewing  fundamental 
Fourier  techniques,  an  index  of  nota¬ 
tion  and  a  glossary  of  terms  are  also 
included.  Calculus  is  used  exten¬ 
sively  along  with  some  advanced 
mathematics. 

Printed  Circuits.  By  Morris  Moses, 
Gernsback  Library,  Inc.,  New  York, 
1959,  224  p,  $2.90  (soft  cover),  $4.60 
(hard  cover).  This  is  a  how-to-do-it 
book  written  for  radio  hams,  tele¬ 
vision  and  radio  technicians,  and 
experimenters.  Development  of  the 
art  and  advanced  applications  are 
also  discussed. 
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The  Gentle  Art  of  Mathematics.  By 
D.  Pedoe,  The  MacMillan  Co.,  New 
York,  143  p,  |3.50.  Fascinating, 
thought  provoking  little  volume 
wholly  devoted  to  bringing  modem 
mathematics  into  perspective.  Those 
who  wish  to  develop  their  mental 
capacities  and  those  whose  business 
is  mathematics  should  read  this 
book.  Of  particular  interest  to  elec¬ 
tronics  men  will  oe  the  chapter  on 
“Automatic  Thinking”,  a  non-Car- 
rollian  approach  to  symbolic  logic. 


Moon  Base — Technical  and  Psycholog¬ 
ical  Aspects.  By  T.  C.  Helvey,  John 
F.  Rider  Publisher,  Inc.,  New  York, 
1960,  72  p.  $1.95.  Although  pro- 
fess^ly  not  science  fiction,  this 
booklet  does  little  to  dispel  the 
aurora  of  sensationalism  and  fan¬ 
tasy  surrounding  moon  travel. 
Avowed  aim  of  the  author  is  to 
show  only  problem  areas  in  the  con¬ 
struction  of  a  moon  base,  but  this 
limitation  is  not  used  to  good  ad¬ 
vantage — the  text  is  sketchy  and  the 
illustrations  infantile.  The  erroneous 
impression  that  the  discussion  is  on 
a  high  scientific  level  is  conveyed  by 
an  early  reference  to  the  two-page 
glossary  of  technical  terms  and  ex¬ 
pressions  used  in  the  text. 


...  AS  A 
TURTLE’S  BACK 


"WHO  HEEDS  TO 
KHOW  ABOUT 
GRAPHIC  METERSr 


You  can’t  afford  to  “hide”  from  the 
faas  and  figures  about  your  opera* 
tions,  no  matter  what  they  involve 
—research,  design,  production  or 
what  not. 

Neither  can  you  afford 
to  “hide”  from  infor* 
*  V  ^  mation  about  the  best, 
j  simplest  and  the 
most  effective  way  to 
obtain  these  important 
facts  and  figures. 

We’re  referring  to  “the  Esterline- 
Angus  way”  with  E/A  direct  writ¬ 
ing  graphic  instruments  that  will  ac¬ 
curately  measure  most  any  quantity 
and  record  it  while  you  are  busy 
with  other  tasks. 

Easiest  way  to  leam  how  E/A 
graphic  meters  can  help  you  is  to 
discuss  your  own  faas-and-figures 
requirements  with  the  Esterline- 
Angus  Specialist  in  your  locality. 

He’s  trained  and  he’s  experi¬ 
enced.  He  will  diagnose  your  prob¬ 
lem  and  if  E/ A  instruments  are  your 
answer,  he  will  prescribe  the  equip¬ 
ment  best  suited  to  your  needs.  He 
will  also  follow  through  to  see  that 
it  operates  to  your  complete  satis¬ 
faction. 


ARMAG^PROTKTED 
DYNACOR” 
BOBBIN  CORES 
AT  NO  EXTRA  COST! 


Model  Radio  Control.  By  E.  Safford, 
Jr.,  Gernsback  Library,  Inc.,  New 
York,  1959,  192  p,  $2.65.  This  hand¬ 
book  covers  all  aspects  of  radio 
control  from  theory  to  construction 
of  coders,  decoders  and  other  com¬ 
plex  components  as  well  as  com¬ 
plete  systems. 


Tough-as-tortoisc-shell  Armag  ar¬ 
mor  is  an  exclusive  Dynacor  de¬ 
velopment.  It  is  a  thin,  non-me- 
tallic  laminated  jacket  for  bobbin 
cores  that  replaces  the  defects  of 
nylon  materials  and  polyester 
tape  with  very  definite  advantages 
—and,  you  pay  no  premium  for 
Armag  extra  protection. 

Tough  Armag  is  suitable  for 
use  with  normal  encapsulation 
techniques  on  both  ceramic  and 
stainless  steel  bobbins.  It  with¬ 
stands  ISO^C  without  deteriora¬ 
tion— is  completely  compatible 
with  poured  potted  compounds— 
has  no  abrasive  effect  on  copper 
wire  during  winding— fabricates 
easily  to  close-tolerance  dimen¬ 
sions— inner  layer  is  compressible 
to  assure  tight  fit  on  bobbin— does 
not  shrink,  age  or  discolor. 

Write  for  Engineering  Bulletins 
DN  1500,  DN  lOOOA,  DN  1003 
for  complete  |>erformance  and 
specification  data  covering  the 
wide  range  of  Dynacor  low  cost 
Standard,  Special  and  Custom 
Bobbin  Cores— all  available  with 
Armag  non-metallic  armor. 


The  .MagnetodynamicH  of  Conducting 
Fluids.  Edite<l  by  Daniel  Bershader, 
Stanford  University  Press,  Stan¬ 
ford,  Calif.,  1959,  145  p,  $4.50.  Third 
volume  in  a  series  growing  out  of  a 
Lockheed-sponsored  symposium  on 
magnetohydrodynamics.  Seven  au- 
thorative  analyses  of  underlying  be¬ 
havior  of  conducting  fluids  in  mag¬ 
netic  fields  are  given.  Electronics 
men  involved  in  handling  of  hot 
plasmas  in  magnetic  bottles  and 
ducts  will  find  this  book  particularly 
valuable. 


Microwave  Data  Tables.  By  A.  E. 
Booth,  IlifTe  and  Sons,  Ltd.,  London, 
England,  1959,  61  p,  27b  6d  ($3.85). 
A  collection  of  26  tables  for  use  by 
engineers  engaged  in  research  and 
development  of  waveguides  and 
similar  transmission  lines. 


Behind  every  E/A  Specialist  is  an 
organization  which  has  been  design- 
ing  and  building  fine  graphic 
instruments  for  more  than  50  years. 

Let  the  E/A  Specialist  in  your 
area  help  you.  Just  drop  us  a 
line  and  say  when.  No  obliga¬ 
tion,  of  course. 


Technical  Writing  Manual.  By  C.  K. 
Arnold,  Electronic  Periodicals,  Inc., 
Cleveland,  Ohio,  1959,  57  p,  $2.50. 
This  glossary  of  correct  and  ap¬ 
proved  usage  of  commonly  misused 
words  and  phrases  for  engineers  and 
scientists  is  a  valuable  contribution 
to  the  literature  on  the  art  of  tech¬ 
nical  writing.  Unfortunately,  the 
high  price  tag  may  keep  this  short 
monograph  from  those  who  most 
need  it. 


The  Esteriine-Angus  Compony 

No.  1 1n  fine  GnpNe  Inttruments  for 
more  then  10  yeert. 

OEPT.  L  R  O.  BOX  SM,  INOIANAPOIIS  I,  INDIANA 


DYNACOR,  INC. 
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CIRCU  222  ON  READER  SERVKE  CARD 


Airborne  Time  Code  Generator 
Illustrates  high-density  packing 
obtainable  with  T-Series  circuits. 


Hinged  arrangement  of  mounting 
panel  facilitates  accessibility. 


The  finished  package  weighs 
only  20  Ibs.j  measures  S'  x  8'  x 
20%'.  Unit  generates  14-diglt 
Point  Mugu  code,  modulating  a 
1  kc  carrier  plus  a  dc  time  code 
Three  sine  wave  and  four  pulse 
outputs  are  also  provided,  all 
with  only  96  T-Series  circuits 
and  77  watts  of  input  power. 


Literature  of 
the  Week 


ANALOG  COMPUTERS.  Com¬ 
puter  Systems,  Inc.,  611  Broadway, 
New  York  12,  N.  Y.  A  4-page  bro¬ 
chure  describes  the  company’s  line 
of  general  and  special  purpose  an¬ 
alog  computers  and  accessories. 

CIRCLE  380  ON  READER  SERVICE  CARD 


TO  FINISHED  PRODUCT  IN  7S  DAYSI 

^  That’s  the  record  set  by  the  manufacturer  of  this  complex 

airborne  Time  Code  Generator  —  thanks  to  the  compati- 
bility  of  proven  EECO  T-Series  Circuit  Modules  and  the 
flexibility  of  the  EECO  Breadboard  Kit. 

Designed  and  developed  for  testing  the  fire  control  of 
manned  supersonic  aircraft  under  actual  flight  conditions 
at  altitudes  up  to  80,000  feet,  this  Time  Code  Generator 
employs  T-Series  circuits  throughout.  Required  accuracy  of 
1  part  in  10’  was  easily  obtained. 

HIGH  DENSITY,  LIGHT  WEIGHT 

The  total  package  contains  96  T-Series  Circuits,  14  filament- 
type  EECO  Minisig  Indicators,  and  power  converters  (the 
beginning  of  our  line  of  compact  12-volt  EECO  Power 
supplies  for  use  with  T-Series  circuits)  —  all  within  a 
volume  of  cubic  foot.  In  spite  of  this  terrific  packing 
density,  the  equipment  still  retains  extreme  ease  of  accessi- 
bility  and  weighs  only  20  lbs.  No  cooling  is  required. 

T-SERIES  VS.  VACUUM  TUBE  CIRCUITS 

The  use  of  T-Series  transistorized  Germanium  circuits 
throughout  resulted  in  great  savings  as  against  equivalent 
equipment  designed  around  vacuum  tube  circuits.  Here  are 
some  startling  comparisons: 

T-SERIES  VACUUM  TUBE 


REINFORCED  PLASTICS.  Gen¬ 
eral  Electric  Co.,  Missile  and 
Space  Vehicle  Department,  3198 
Chestnut  St.,  Philadelphia,  Pa., 
has  available  a  collection  of  scien¬ 
tific  papers  on  the  behavior  of  re¬ 
inforced  plastics  at  very  high  tem¬ 
peratures. 

CIRCLE  381  ON  READER  SERVICE  CARD 


STATIC  INVERTER.  Magnetic 
Amplifiers,  Inc.,  632  Tinton  Ave., 
New  York  55,  N.  Y.  Bulletin  S-1035 
covers  the  SIS3-40613  static  in¬ 
verter  which  features  operating 
temperatures  at  100  C,  automatic 
voltage  regulation,  short  circuit 
protection  with  automatic  recov¬ 
ery,  and  reverse  voltage  protec¬ 
tion. 

CIRCLE  382  ON  READER  SERVICE  CARD 


SIZE 

WEIGHT 


800  cu.  in. 

20  lbs.  (including 
power  converters) 
77  watts 


8,000  cu.  in. 

160  lbs.  (plus  fan  and 

power  supply) 

650  watts  (plus  power  for  fan) 

SAVE  TIME  AND  MONEY 

You,  too,  can  develop  the  most  complex  equipment  in 
record  time  with  these  proven  EECO  circuits  and  systems 
development  aids.  They'll  save  you  time  and  money  in  four 
major  areas; 

1  DESIGN  —  You  can  devote  full  time  to  system  design 
problems  or  unusual  circuit  requirements,  knowing  that 
routine  circuit  detail  has  been  compatibly  pre-engineered 
and  packaged  for  you. 

2  BREADBOARD  —  The  unique  EECO  Breadboard  Kit  and 
plastic  circuit  cards  enable  you  to  set  up,  change,  or 
take  down  experimental  arrangements  quickly  —  without 
waste  of  time  or  materials.  Unit  contains  all  necessary 
permanent  wiring  to  accommodate  any  regular  T-Series 
circuit.  All  other  circuit  inter  connections  are  made  by 
patch  cords  or  plugs,  with  prepunched  circuit  cards  to 
guide  you. 

3  PRODUCTION  —  Your  production  problem  Is  reduced 
to  one  of  mounting  sockets  on  panels  or  chassis  and 
providing  simple  socket -to -socket  wiring.  Plug  in  the 
appropriate  circuits  and  the  system  is  complete. 

4  CHECKOUT — The  extreme  reliability  of  T-Series  circuits 
eliminates  the  need  for  circuit  "debugging."  Checkout 
time  is  reduced  to  a  bare  minimum. 

Why  not  let  proven  EECO  T-Series  circuits  and  systems 
development  aids  help  you  solve  your  equipment  design 
problems? 

If  you  have  not  already  requested  your  copy  of  our 
new  Catalog  No.  859,  write  us  today  on  your  company 
letterhead. 

ENGINEERED  ELECTRONICS  COMPANY 

(a  subsidiary  of  Eleetronie  Engineering  Company  of  California) 


ENVIRONMENTAL  TESTING. 
Stavid  Engineering,  Inc.,  Plain- 
field,  N.  J„  offers  a  10-page  bro¬ 
chure  describing  the  company’s 
environmental  test  laboratory. 

CIRCLE  383  ON  READER  SERVICE  CARD 


POWER 


CHOPPERS.  Airpax  Electronics 
Inc.,  Cambridge,  Md.  Series  310 
choppers  for  operation  at  high 
temperatures  are  described  in  bul¬ 
letin  C-52. 

CIRCLE  384  ON  READER  SERVICE  CARD 


TIME  DELAY  RELAYS.  Master 
Specialties  Co.,  956  E.  108th  St., 
Los  Angeles  59,  Calif.  Bulletin 
376-lOOREV  covers  18  standard 
electronic  time  delay  relays  in¬ 
cluding  factory  preset,  internally 
adjustable,  and  externally  adjusta¬ 
ble  units. 

CIRCLE  385  ON  READER  SERVICE  CARD 


EECO  Breadboard  Kit. 


AUDIO  RESPONSE  PLOTTER. 
Southwestern  Industrial  Electron¬ 
ics  Co.,  10201  Westheimer,  Hous¬ 
ton  19,  Texas.  Model  ARP-2  audio 
response  plotter,  which  provides 
permanent  pen-w'ritten  frequency 
response  curves  of  any  audio¬ 
range  equipment,  is  described  and 
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Every  Friday,  your  porsooai  subscription  to  ELECTRONICS  delivers  to  you  on 
ALL-IN-ONE  fact-packed  manual  —  the  eosy,  practical  way  to  moke  sure  you're 
among  the  best  informed  electronic  engineers  and  managers. 

Specifkaliy,  each  issue  will  cover  Design,  Research,  Engineering,  and  Manu¬ 
facturing  .  .  .  plus  the  Trends,  Economic  Developments,  Markets,  and  Produc¬ 
tion  Hgures  which  interrelate  with  the  Technical  Breakthroughs  ond  Economic 
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illustrated  in  a  single-sheet  bulle¬ 
tin. 
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P-C  RESIN  FLUXES.  London 
Chemical  Co.,  Inc.,  1535  N.  31st 
Ave.,  Melrose  Park,  Ill.  A  recent 
bulletin  describes  and  illustrates 
results  of  a  U.  S.  Signal  Corps  mir¬ 
ror  test  for  corrosiveness  of 
printed  circuit  resin  fluxes. 
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DIRECTIONAL  COUPLERS. 
Waveline,  Inc.,  Caldwell,  N.  J.  A 
six-page  technical  brochure  de¬ 
scribes  microwave  directional  cou¬ 
pler  design  and  operation. 

CIRCLE  388  ON  READER  SERVICE  CARD 

DIGITAL  COMPUTER.  Autonet- 
ics,  a  division  of  North  American 
Aviation,  Inc.  Industrial  Products, 
3584  Wilshire  Blvd.,  Los  Angeles 
5,  Calif.,  has  published  a  4-page 
bulletin  describing  RECOMP  II,  a 
general  purpose,  small  size,  all¬ 
transistor,  single  address,  digital 
computer  which  solves  problems  of 
extreme  complexity  with  split- 
second  accuracy. 
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CONTROL  UNIT.  Wintriss,  Inc., 
20  Vandam  St.,  New  York  13,  N.  Y. 
A  new  electronic  control  unit  that 
automatically  stops  injection  mold¬ 
ing  machines  when  molds  are  clos¬ 
ing  improperly  is  described  in  de¬ 
tail  in  an  illustrated  bulletin. 

CIRCLE  390  ON  READER  SERVICE  CARD 

INDUCTION  HEATING.  Lepel 
High  Frequency  Laboratories, 
Inc.,  Woodside,  N.  Y.  Vol.  1,  No.  6 
of  the  Review  features  a  story  on 
the  floating  zone  method  for  grow¬ 
ing  germanium  or  silicon  crystals, 
zone  reflning  and  zone  leveling. 
Also  included  is  an  article  on  coil 
design  and  construction. 

CIRCLE  391  ON  READER  SERVICE  CARD 


Look  beyond 

the  obvious  ■  ■  ■ 

. . .  as  you  consider  your  future  in  the  electronics  industry. 
First,  what  is  the  obvious?  It’s  obvious  that  you’re  in 
demand.  You  don’t  have  to  worry  about  getting  your  ma¬ 
terial  wants  satisfied. 

But,  when  you  look  beyond  the  obvious,  you  realize  that 
you  want  something  more  than  simple  "want  satisfaction” 
out  of  your  career.  You  want  pride — pride  in  the  impor¬ 
tance  of  your  personal,  individual  contribution. 

At  Melpar,  where  we  are  now  working  on  120  advanced 
defense  and  space  exploration  projects,  we  have  significant 
opportunities  for  the  professional  engineer  or  scientist  who 
wants  to  be  proud  of  his  contribution  to  advancing  the 
State  of  electronic  art. 


Senior-level  positions  are  available  in  the 
following  areas  at  this  time: 


XeconnoissaiKS  Systems 
Airborne  Equipment 
Ground  Data  Handling  Equipment 
Simulation  &  Training  Systems 
Communication  &  Navigotion  Systems 
Ground  Support  Equipment 


Detection  t  IdentHkotion  Systems 
Antenna  A  Radiation  Systems 
Physkol  Sciences  Loboratory 
Production  Engineering 
Quotity  Comrol 
Field  Service  Engineering 


INTEKYliWS  ARRANGED  IN  YOUR  LOCALE 

For  details  wire  eoUeet  or  writs  to: 
Professional  Employment  Supervisor 


MINIATURE  CONNECTORS.  H. 
H.  Buggie  Division,  Burndy  Corp., 
Toledo  1,  Ohio.  A  catalog  sheet 
illustrates  and  lists  Bantam  con¬ 
nectors  now  in  production  for 
prompt  delivery  of  18,  20  and  22 
shell  size  configurations.  Also  dis¬ 
cussed  are  modified  Bantam  con¬ 
nectors. 
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MELPAR 


V  INC. 


A  aUBSlDIAIIY  OF  WE8TINGHOUSE  AIR  BRAKE  COMPANY 
3323  Arlington  Boulovard,  Folli  Church.  Virginia 
In  Historie  Fairfax  County 
10  milst  from  WaMngton,  D.  & 
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PLANTS  AND  PEOPLE 


Dome:  10  o'clock  scholar 


An  unique  group  of  10  o’clock  scholars  thrice  weekly  sets  aside  engi¬ 
neering  tools,  measuring  devices  and  test  equipment  to  return  to  the 
classroom.  All  on  company  time  and  premises. 

“We  believe  that  all  work  and  no  study  makes  for  rusty  engineers,” 
explains  Arthur  Dome,  president  of  Dome  and  Margolin,  Inc.,  Westbury, 
L.  I.,  electronics  firm  which  specializes  in  airborne  antennas.  “Our  bring¬ 
ing  the  campus  to  the  plant  is  an  easy  way  to  keep  our  staff  up  to  date 
with  space  age  technology.” 

The  company  was  organized  by  Dome  and  a  wartime  colleague,  Joseph 
Margolin,  12  years  ago  as  a  partnership.  It  was  incorporated  in  1953. 
Today  employees  are  included  in  the  stockholding  group. 

Education — the  company  pays  for  both  in-plant  and  on-campus  educa¬ 
tion — and  stock  ownership  are  but  two  of  the  programs  undertaken  by 
the  firm  in  an  approach  designed  to  “make  this  the  best  place  to  work.” 
The  140  employees  and  their  families  also  are  covered  by  a  broad,  company- 
paid  medical,  health,  accident  and  life  insurance  program. 

Dome  a  graduate  of  the  University  of  Pennsylvania  (1939),  first  han¬ 
dled  antenna  design  for  a  Washington  engineering  firm  serving  broadcast 
license  applicants.  Later  he  helped  another  firm  pioneer  in  aircraft  instru¬ 
ment  landing  systems. 

When  the  war  came,  he  joined  the  radio  research  laboratory  operated 
by  Harvard  for  the  government.  It  was  here  Dome  and  Margolin  first 
worked  together.  This  team  shifted  after  the  war  to  Airborne  Instruments 
Laboratory  in  Mineola  and  then  pooled  resources  and  talents  to  form  its 
own  firm  in  1947. 

The  company  expects  to  gross  about  $2  million  in  the  fiscal  year  ending 
next  March  31.  The  research,  development  and  manufacturing  firm  is 
broadening  its  activities  to  undertake  contracts  for  electronic  systems  and 
components.  Dome  says. 

Dome,  who  now  lives  in  Glen  Head,  L.  I.,  with  his  wife  and  child,  is 
chairman  of  the  Antenna  and  Propagation  professional  group  of  the 
Institute  of  Radio  Engineers.  He  was  an  early  writer  in  the  field  and 
was  among  those  who  authored  and  edited  a  two-volume  book,  “Very  High 
Frequency  Techniques”  (McGraw-Hill,  1948),  which  incorporated  findings 
of  the  wartime  research  at  Harvard. 


Temco  Appoints 
Exec  V-P  &  G-M 

In  a  move  to  accelerate  its  projected 
program  of  getting  more  heavily 
into  missile,  electronic  and  aerosys- 


tem  work,  Temco  Aircraft  Corp., 
Dallas,  Texas,  has  named  Clyde 
Skeen,  executive  vice  president  and 
general  manager.  He  comes  to 
Temco  from  Boeing  Airplane  Com¬ 
pany’s  Aerospace  division,  where  he 
was  vice  president  for  weapons  sys¬ 


tem  program  management. 

Skeen  took  over  Feb.  1  the  day- 
to-day  management  of  the  company 
that  is  trying  to  convert  from  an 
airframe  manufacturer  and  sub¬ 
contractor  into  an  aerospace  cor¬ 
poration. 


AIL  Names  Two 
Vice  Presidents 

Airborne  Instruments  Labora¬ 
tory,  Deer  Park,  N.  Y.,  recently 
announced  the  appointment  of  E.  G. 
Fubini  and  G.  C.  Comstock  as  vice 
presidents.  Both  were  formerly  co¬ 
directors  of  AIL’s  Research  and 
Engineering  division. 

Fubini  was  named  vice  president 
in  charge  of  Research  and  Systems 
Engineering;  and  Comstock,  vice 
president  in  charge  of  the  Elec¬ 
tronic  Systems  and  Techniques  di¬ 
vision.  Both  divisions  are  newly 
created  within  AIL. 


Ang  Takes  New 
Post  at  Mallory 

Choh-Yi  Ang  was  recently  ap¬ 
pointed  director  of  the  Materials 
Laboratories  of  P.  R.  Mallory  &  Co., 
Inc.,  Indianapolis,  Ind.  He  will  di¬ 
rect  research  and  development  of 
new  structural  and  electronic  ma¬ 
terials  and  processes,  heat  resistant 
and  semiconducting  intermetallics, 
neutron  and  gamma  radiation. 

A  member  of  the  Mallory  re¬ 
search  and  development  staff  since 
1954,  Ang  has  supervised  investiga¬ 
tions  of  tungsten  alloys,  copper  al¬ 
loys,  electrical  contact  materials. 
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New  Kelay  size  15  integrating  motor  tachometer— 

•  REQUIRES  NO  WARM-UP  TIME 

•  USES  NO  HEATERS 

•  HAS  1.0000  VOLT  PER  1000  RPM  OUTPUT 
GRADIENT  OVER  ENTIRE  TEMPERATURE  RANGE 


The  Ketay  integrating  motor  tachometer. 
Type  105P2Y  has  many  features  that  as¬ 
sure  high  output-to-null  voltage  ratios  and 
extreme  accuracy  over  the  entire  tempera¬ 
ture  range  of  — 55®C.  to  -f-80°C. 

In  addition,  the  Type  105P2Y  will  give 
instantaneous  response,  for  no  warm-up 
time  is  required  at  any  temperature  within 
the  operating  range.  The  Ketay  design 
uses  no  heating  elements,  mechanical  ther¬ 
mostats,  amplifiers  or  external  heat  sources 
and,  as  a  result,  the  unit  has  increased 
life,  less  weight  and  less  power  drain  on 
the  over-all  system. 

The  unit  will  pass  military  environ¬ 
mental  specifications  called  out  in  MIL- 
S-17806. 


Write  for  detailed  specifications  and  drawings,  or 
for  information  on  other  Ketay  integrating  and 
dampening  tachometers. 


KETAY  DEPARTMENT 
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SINCf  1904 


MINIATURIZED 

RF  COAXIAL 

LOBING 

SWITCH 


cermets,  intermetallics,  powder 
metallurgy  and  other  metallurgical 
processes. 


REUfiBfUTr^-" 
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Company  Ends 
Facilities  Move 


Airborne  Instruments  Labora¬ 
tory,  a  Division  of  Cutler-Hammer, 
Inc.,  recently  completed  the  move 
of  all  of  its  facilities  to  Deer  Park 
and  Melville,  Long  Island,  N.  Y. 

A  157,000-sq  ft  building  on  a  92- 
acre  plot  in  Melville  houses  most 
of  AIL’s  research  and  development 
facilities. 

The  493,000-sq  ft  building  on  a 
102-acre  plot  in  Deer  Park  houses 
general  administration,  engineer¬ 
ing,  and  production  facilities. 


•  WEIGHT  0.7  lbs.  (SP2T  model) 

•  BROADBAND  -  DC  to  10,000  me 

•  NOISE-FREE  OPERATION 

•  “MAKE”  before  “BREAK”  operation 

•  LIFE  1,000  hours 

•  HERMETICALLY  SEALED 

•  CHOICE  OF  “N,"  “HN”  or  “SC” 

RF  Connector 

•  LOW  COST 

•  EXCELLENT  RF  CHARACTERISTICS 

square-wave  operation 


Model  1035 
Transparent 
Polystyrene 


Quality  meters  on  the  panel  indicate  quality 
throughout— and  HOYT  Panel  Meters  are 
quality  in  appearance  and  function  .  .  . 
the  complete  Line  of  matching  AC  and  DC 
Meters  for  original  equipment  and  replace¬ 
ment  applications.  Get  accuracy,  read¬ 
ability,  and  reliability;  plus  economy.  Specify 
HOYT  Electrical  Instruments-— compatible 
components  for  production,  research,  and 
test  requirements. 


$236  (quantity  prices  upon  request) 


DON -LAN electronics,  inc. 

■  not  elym|»4o  btvd.e  sanui  monica,  ealN.  1 

Slvlslen  el  a>fee  leSeelrtee,  i«»e.  | 
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Model  647 
Blade  Bakeittt 

Moving  coil,  rectifier,  and  repulsion  types 
available  promptly  in  a  wide  assortment 
of  sizes,  ranges, 
cases,  shapes,  and 
colors;  some  with 
parallax-free  mirror 
scales  —  all  with 
standard  mounting 
dimensions.  Or, 
custom  designed  to 
the  most  exacting 
specifications. 

Send  for  latest  fully 
illutfrafud  brochure 
with  descriptions, 
engineering  data, 
and  moder-  BESS' 
ate  prices.  ttlilBf* 


VOITS 

0  e 


Model  17/3 
Block  Bokelite 

Write  Export  Manag¬ 
er  regarding  world¬ 
wide  availability  for 
Electronic,  Industrial, 
and  Automotive  ap¬ 
plications. 

Visit  our  display 
at  the  I.R.E.  Show 


ELECTRICAL 

INSTRUMENTS 


BURTON.ROQER8  COMPANY 

Safes  Division — Dept.  E 

42  Corleton  St.,  Cambridge  42,  Most.,  U.SJL. 


Yardney  Electric 
Promotes  Feld 

Sheldon  L.  Feld  has  been  named 
applications  engineer  at  Yardney 
Electric  Corp.,  New  York  City. 

With  the  firm  since  1956,  Feld 
was  formerly  a  project  engineer  in 
design  and  development.  He  will 
now  handle  Yardney  Electric  sales 
and  applications  engineering  in  the 
Midwest  and  Southeast. 


Here  are  the  Cinema  Resistors  used 

in  the  nation’s  finest  instruments. 


rren^Pn  wire-woul^^  ^ 
MiraO-MINI  ATURE 
RESISTORS 

for  applications  where  space  is  || 
at  a  premium.  ^ 

•  axial  and  printed  circuit  types 

•  temperature  coefficient  of 
resistance  ±20  PPM. 

•  for  —65°  to  +150°  C  operation 

•  epoxy  encapsulation 

•  accuracies  1%  to  .01% 

IVrite  for  Bulletin  1jG1066 


News  of  Reps 

Rep  firm  of  Cooper-Di  Blasi,  Port 
Washington,  N.  Y.,  which  has 
served  the  electronics  industry 
since  1930,  will  now  be  known  as 
John  DiBlasi  Associates  Inc.,  Per¬ 
sonnel  and  address  remain  un¬ 
changed. 


The  Waltham  Precision  Instru¬ 
ment  Co.,  Waltham,  Mass.,  has  ap¬ 
pointed  R.  C.  Dudek  &  Co.  of 
Beverly  Hills,  Calif.,  to  represent 
it  in  the  states  of  California  and 
Arizona. 


CINEMA  ENOtNEERli^ 
1100  Chestnut  *  .^urbank,  Calif. 

DIVISION  AeR<f^x  qpnpoRAnoN 
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Essex  Electronics,  division  of  Ny- 
tronics,  Inc.,  Berkeley  Heights, 
N.  J.,  appoints  George  W.  Meeker 
of  Seattle,  Wash.,  to  handle  its 
standard  line  of  electronic  compo¬ 
nents  in  Washington  and  Oregon. 


Mid-Eastern  Electronics,  Inc., 
Springfield,  N.  J.,  names  Houser 
Associates  of  Washington,  D.  C., 
to  handle  its  line  of  power  sup¬ 
plies,  ultra  high  resistance  meas¬ 
uring  instruments  and  test  equip¬ 
ment  in  Virginia,  Maryland,  West 
Virginia  and  the  District  of  Co¬ 
lumbia. 


^There’s 
Ingoing  to  be 
■ka  meeting 


Appointment  of  Production  Meth¬ 
ods  Co.  of  Chicago  as  its  sales  rep 
for  a  wide  midwest  area  has  been 
announced  by  The  Narda  Ultra¬ 
sonics  Corp.,  Westbury,  N.  Y.,  vol¬ 
ume  producer  of  ultrasonic  clean¬ 
ing  equipment.  Territory  to  be 
covered  is  Illinois,  Indiana,  Wis¬ 
consin  and  the  Michigan  penin¬ 
sula. 


Who’s  going  to  get  together  and  what  are  they  going 
to  talk  about? 

Electronics  men  are  meeting  all  over  the  country  to 
talk  about  everything  from  ultrasonics  to  quantatum 
electronics. 

electronics  tells  you  where  and  when  "Meetings 
Ahead” . . .  gives  you  the  highlights  later  on. 

Another  reason  why  it  will  pay  you  to  subscribe  to 
electronics  (or  renew  your  subscription)  right  now.  Fill, 
in  the  box  on  Reader  l^rvice  Card.  Easy  to  use.  Postage 
free. 


Central  Engineering  Sales  Co.  of 
Chicago,  Ill.,  has  been  appointed 
exclusive  midwest  rep  for  Radia¬ 
tion  Instrument  Development  Lab¬ 
oratory,  Inc.,  Chicago. 
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VALUABLE  64  PAGE 
REFERENCE  SECTION 

in  electronics  BUYERS'  GUIDE 

Prepared  especially  by  the  25-maii  edi¬ 
torial  staff  of  electronics,  this  64-page 
section  is  designed  to  assist  the  buyer  by 
providing  him  with  market  data,  elec¬ 
tronics  applications,  market  distribution, 
market  reports  and  books,  industry  or¬ 
ganizations  and  services. 

electronics  BUYERS'  GUIDE 
and  Reference  Issue 


A  McGraw-Hill  Publication 
330  West  42nd  Stroat 
Now  York  36,  N«w  York 


.|.f/ectr/co/  Coil  Windings 

I  For  ^43  years  .  .  .  spedaiizing  in  all  types  of  coils  to 
I  cnscomers’  specifications.  Design  <x  engineering  assist- 
anoe  available  on  request. 

C0T0-C0ILC0.,INC. 

SINCf  1*17  " 

65  Pavilion  Avenue  Providence  S,  Rhode  Island 
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ELECTROMECHANICAL 
SWITCHES  FOR 
TELEMETERING  SYSTEMSI 

Specifications,  performances,  ap-  October  2nd,  1959  issue  (did  you 
plications  for  typical  electro-  miss  it?) .  Another  reason  to  sub- 
mechanical  commutators  for  scribe  to  electronics  (or  renew 
long-range  sampling,  program-  your  subscription).  Fill  in 
ming.  Quick  comparisons  let  you  Reader  Service  Card  Irax.  Easy 
know  what’s  going  on  .  .  .  see  to  use.  Postage  free. 

FIND  WHAT  YOU  NEED  IN... 

electronics 


COMMENT 

Transistor  Oscillators 

.  .  .  W.  E.  Roach’s  article  “De¬ 
signing  High-Power  Transistor  Os¬ 
cillators”  (p  52,  Jan.  8)  is  well 
organized  and  most  informative. 
However,  there  seems  to  be  a  mis¬ 
take  somewhere.  Step  5  on  p  55 
says  that  Fig.  4D  is  “drawn  as  a 
grounded  collector  circuit.”  The 
drawing  shows  a  transistor  with 
the  emitter  grounded  .  .  . 

Robert  R.  Ransom 

Los  Angeles 

Reader  Ransom  picked  up  an 
obvious  drafting  error  that  author 
Roach  had  also  called  to  our  at¬ 
tention.  There’s  another,  less  ob¬ 
vious,  that  goes  with  it:  connec¬ 
tion  points  E  and  C,  which  lead  to 
the  bias  power  supplies,  are  also 
switched. 


Kudos:  No.  1 

In  your  Dec.  18  ’59  issue  of 
Electronics,  you  carried  a  story 
on  the  Stratolab  Flight  #4  on  p  41. 
This  article  is  the  most  concise  and 
accurate  we  have  read  about  the 
flight  .  .  . 

Fred  B.  Ferson 
Ferson  Optical  Co. 

Ocean  Springs,  Miss. 

Kudos:  No.  2 

The  feature  article  on  microwave 
fault-finding  equipment  (“Pulse- 
Coded  Fault  Alarm  in  Microwave 
Systems,”  p  83,  Jan.  1)  was  well 
handled.  Thanks  for  your  careful 
editing  .  .  . 

J.  B.  Bullock 

Moore  Associate 
Redwood  City,  Calif. 

Author  Bullock’s  article  was  a 
pleasure  to  handle. 


Kudos:  No.  3 

I’d  like  to  compliment  you  on 
your  clearly  written  article  “Mod¬ 
ern  Ck>mmunications  Methods,”  p 
93,  Oct.  23  ’59.  This  should  give 
you  a  rough  idea  of  how  far  behind 
I  am  in  reading  Electronics,  but 
you  know  how  the  telephone  busi¬ 
ness  is — it’s  all  over  the  place  and 
you’ve  got  to  go  where  it  is  .  .  . 
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fRtt  62-page  catalog 


HIRSCHMANN 

PLUGS 

SOCKETS 

TERMINALS 

NOW  AVAILABLE 
ON  T^E  AMERICAN  MARKET 

Standard  of  excellence  in  Europe  for 
more  tharv  30  years.  Designed  to  both 
American  and  European  standards. 
Write  today  Mr,  S.  M.  Scher 

RYE  SOUND  CORP. 

145  Elm  St..  MamaronecK,  N.  Y. 
West  Coast  warehouse 
1113  El  Centro,  Hollywood.  Calif. 

Otfier  precision  Pye  Souncf  products.-  ear. 
phones,  heocfsets,  mmioture  microphones, 
sub-m>n(atufe  components 
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FREEli 


yot/  save  50%  on  Top-Quality 

Tost  Instruments 
HI-FI  •  Ham  Gear 

KITS  AND  WIRED 

for  profMaional  and  homa  usa 


TUT  mmuMiNn 
battery  eliminators 
battery  tetters 
bridces 
decade  boxes 
electronic  switch 
flyback  tester 
oscitloKopes 
probes 
sl(nel  end 
sweep  ccneratars 
tube  tetters 
transistor  tester 
vacuum  tube 
voltmeters 
vott^ohm- 
milliammeters 


Nm 

stereo  aad  waaianl 

tuners 

preamplifiers 
power  emplifiers 
Integrated  amplifiers 
speaker  systems 

MM  CUR 

cw  transmitter 
modulator.drlvtr 
grid  dip  meter 

OVER  3  MIUION 
EICO  Instruments  in 
use  throughout 
the  world. 


LIFETIME  service  and  celebration  guarantee. 
IN  STOCK  at  your  neighborhood  Eiro  dealer. 
Send  now  for  FREE  catalog  m 


SEE  US  AT  THE  IRE  BOOTH  3505 
URCU  22t  ON  READER  SERVKE  CARO 
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I  think  we  need  more  of  this  sort 
of  article,  as  I  think  we  assume  too 
often  nowadays  that  the  younger 
engineers  have  a  much  fuller  ap¬ 
preciation  of  the  art  than  they  ac¬ 
tually  do.  In  fact,  you’ve  got  to 
crawl  before  you  can  walk,  so 
maybe  it  wouldn’t  hurt  to  show 
some  of  the  present  working  sys¬ 
tems  so  that  when  new  ones  come 
out,  some  of  the  old  wrinkles  that 
have  been  showing  through  for  so 
long  will  be  gone. 

Robert  G.  Stoneman 

Milwaukee 


Profilometer 

In  the  December  18  ’59  issue  of 
Electronics  (“Electronics  Assists 
in  Highway  Construction,’’  p  69), 
we  note  that  you  improperly  used 
the  term  Profilometer. 

Profilometer  is  a  trademark,  reg¬ 
istration  #371,385,  belonging  to 
the  Micrometrical  Manufacturing 
Co.,  and  is  used  to  identify  the  in¬ 
struments  that  company  manufac¬ 
tures  for  measuring  surface  rough¬ 
ness. 

Hereafter,  if  you  desire  to  use 
our  trademark,  please  .  .  .  make 
suitable  notation  .  .  . 

Charles  H.  Good 
Micrometrical  Development 

CORP. 

Ann  Arbor,  Mich. 


Minification 

I’m  answering  your  request  for 
takers  (Comment,  p  104,  Jan. 
22)  .  .  . 

I’m  with  Frank  Smith  as  regards 
adopting  minify  to  replace  minia¬ 
turize.  This  field  of  technology  is 
not  unique  in  adopting  -ize  words, 
but  it’s  one  of  the  worst  offenders. 
And  between  -ize  and  -roise  (as  in 
“voltage-wise,  the  circuit  is  .  .  .’’ 
etc.).  I’ve  begun  to  believe  that  the 
lyricist  of  “My  Fair  Lady’’  was 
right  when  he  wrote  “In  America 
they  haven’t  spoken  it  (English) 
for  years.’’ 

With  all  the  richly  varied  ways 
of  expressing  ideas  that  this  lan¬ 
guage  legitimately  provides,  I 
can’t  figure  out  why  we  have  to 
put  up  with  neologisms  . .  . 

R.  L.  Mullen 

New  York  City 


Beattie  Oscillotron 

DIRECT 

VIEW 

Oscilloscope 
Recording  Camera 

Now,  get  a  direct  view  with  both  eyes  of 
the  cathode  ray  tube  while  you’re  re¬ 
cording.  No  mirrors  —  full,  clear  vision. 
The  new  Beattie  Direct-View  Oscillotron 
is  the  most  versatile  instrument  of  its 
kind  —  actually  three  cameras  in  one  — 
and  the  only  system  to  offer  all  these 
important  features: 

•  Direct  binocular  view  of  CRT. 

•  Non-reversed  image. 

•  Camera  swings  back  for  easy  access 
to  lens  and  shutter,  or  lifts  off  com¬ 
pletely.  Can  be  rotated. 

•  Available  with  large  Polaroid*  Land 
back  or  electrically-pulsed  35mm  or 
70mm  camera  for  automatic,  remote 
operation.  Adapters  for  film  pack  or 
sheet  film  available. 

•  Continuous  motion  magazines  avail¬ 
able  for  35mm  and  70mm  models. 

•  Electric  shutter  actuator  optional  with 
Polaroid*  Land  model. 

•  Attaches  easily  to  bezel  of  5*  CRT. 
Adaptable  to  other  sizes.  No  special, 
tools. 

“Polaroid"®  by  Polaroid  Corp. 

Write  today  for  full  details 

COLEMAN  tec.  I 

1000  N.  Oliva  SL.  Anahaim,  California 
Branch:  437  Fifth  Ava.,  Naw  York,  N.Y. 
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EMPLOYMENT  OPPORTUNITIES 


SYSTEMS 

ENGINEERS 


ELECTRONICS 

ENGINEERS 


CHALLENGING  R  &  D  OPPORTUNITIES 

Fundamental  and  applied  research  in  the  fields  of  hydrodynamics, 
acoustics,  electronics,  network  theory,  servomechanisms,  mechanics, 
information  theory  and  noise  reduction.  Also  design  of  electronic 
instrumentation  for  underwater  ordnance  and  application  of 
analogue  and  digital  computers. 

Opportunitiat  for  Gradual*  Study 
Faculty  Appaintmantt  for  Quolifiad  Applicants 
Excallant  Warking  and  Living  Conditions 

Sand  Rasum*  to 

ARNOLD  ADDISON,  PERSONNEL  DIRECTOR 

ORDNANCE  RESEARCH  LABORATORY 
THE  PENNSYLVANIA  STATE  UNIVERSITY 

BOX  30,  UNIVERSITY  PARK,  PA. 


HAmmonD  orgaa  comPAiiY 

INVITES  YOU 

To  Invastlgat*  your  opportunity  to  loin  th*  industry's  rocognisad  leader. 
Professional  Opportunities  for 
ELECTRONIC  ENGINEERS  to  Express  Themselves 

DEVELOPMENT 

Our  company's  expanding  program  offers  opportunities  for  professional  engi¬ 
neers  with  BSEE  degrees  and  6  to  8  years  of  experience  in  development  of 
special  inductors  and  magnetic  devices  or  electronic  circuits  using  transistors. 

Responsible  assignments,  skilled  assistants  and  technicians,  industrial  level 
salaries,  well  eguipped  laboratories  at  your  disposal  and  desirable  working 
conditions  complement  an  atmosphere  conducive  to  the  further  development  of 
personal  competence  and  broad  experience. 

RELOCATION  ASSISTANCE,  ADVANCED  COMPANY  BENEFITS  PROGRAM. 

Please  Forward  Detailed  Resume  To: 

MR.  I.  J.  PROSSER  Manager  of  Personnel 

HAMMOND  ORGAN  COMPANY 
4200  W.  Diversey  Avenue,  Chicogo  39,  Illinois 


POSITION  WANTED 


Field  or  Liaison  Engineer  Dr.  *f  Engineering 

Kuropean  Universities.  Age  50,  Wide  experi¬ 
ence  R  &  D  Power  Electronics,  manufacturing 
licensee  agreements  with  foreign  companies. 
Speaks  fluently  French,  Italian.  Interested  in 
overseas  assignments.  Best  references.  Pres¬ 
ent  salary  $14,000.  PW-3610.  Electronics. 
Class.  Adv.  Div.,  P.O.  Box  12,  N,  Y.  36.  N.  Y. 


GENERAL  SALES  MANAGER 

35>45.  H-anted  by  Rocky  Mountain  electronics 
manufacturer.  I^refer  man  witb  Nolld  experience 
selling  electronic  sub-syKtems  to  military  and  com¬ 
mercial  cuNtomers.  Excellent  opportunity  to  join 
a  well-estaMisbed  Arm  witb  immediate  expansion 
plans.  Ideal  Unng  conditions  in  a  no- smog,  no¬ 
sleet  climate.  Please  send  resume  with  letter. 
Write: 

Electronics 

520  N.  Michigan  Ave..  Chicago  11.  Ill. 


witlx 

Vitro 


Vitro  Laboratories’ 
Florida  operation.  Vitro 
Weajions  Services,  is 
rapidly  expandinK  its 
teehnieal  staff  to  oper¬ 
ate  the  nation's  newest 
missile  test  range,  the 
E  G  L I N  Gulf  Test 
Range. 


High  level  su|)ervi.sory 
and  staff  opportunities 
exist  at  five  Florida 
IcKations:  1.  Fort  Wal¬ 
ton  Reach;  2.  Port  St. 
Joe;  .“I.  Tarpon  Springs; 
4.  Naples  and  5.  Kev 
West. 


"I 


F^lfx'tronic  Engineers' 
—  with  degree(s)  and 
several  years  experi¬ 
ence  in  Automatic 
Tracking  Radar.  FJec- 
tronic  Instrumentation, 
Phase  Comparison 
Space  Positioning  Sys¬ 
tems,  Data  Recording' 
and  ('onversion.  Tele¬ 
metry  or  Mi.ssile  Range 
Instrumentation. 


Radar  Technicians  - 
with  training  and  ex- 
|)erienee  in  one  or  more 
of  the  following  radar 
sv.stems:  MSQ-l,  M.SQ- 
lA,  FPS-16,  Nike.  M- 
.'13.  MPS-9.  SCR-584. 
CPS-6,  FPS-3  and 
FPS-20. 


'I 


Electro.nic  Techni¬ 
cians -with  a  solid 
background  in  elec¬ 
tronics  and  several 
years  experience  in 
Telemetry,  Data  Con¬ 
verters.  Oscillograph 
Recorders  or  Range 
Electronic  Instrumenta¬ 
tion. 

For  your  op|)ortunity  to  relocate  in 
Florida  with  an  electronics  industry 
leader,  address  a  confidential  resume 
to  D.  D.  Cox,  Personnel  Director, 
Vitro  Weajxms  Services,  119  East 
Main  Street,  Fort  Walton  Beach, 
Florida,  Dept.  AW. 


i/itra 

LABORATORIES 

DIVISION  OF  VITRO  CORPORATION  OF  AMERICA 
Other  laboratoriet  at  West  Orange,  N.  J., 
and  Silver  Spring,  Md. 
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‘  EMPLOYMENT  OPPORTUNITIES 


Expanding  Computer 
Memory  to  Hold  One 
Million  Bits  of  Information 


Some  time  ago  IBM  scientists  were  handed  a  knotty 
problem:  how  to  develop  a  magnetic  drum  memory  (for 
a  system  similar  to  the  650  computer)  that  retains  present 
speeds  and  access  time  but  multiplies  storage  capacity. 

Starting  with  the  existing  system— operated  at  125  kc., 
50  bits  per  inch,  and  20  tracks  per  inch  — the  engineers 
aimed  at  a  memory  of  500  kc.,  200  bits  per  inch,  and  40 
tracks  per  inch.  After  months  of  work,  they  achieved  their 
goal  with  advanced  transistor  circuitry  and  an  improved 
read-write  head  which  affords  greater  bit  and  track  den¬ 
sities. 

The  result:  Drum  capacity  has  been  expanded  eight  times 
to  an  unprecedented  one  million  bits. 

Although  this  accomplishment  satisfies  an  immediate 
need,  work  is  in  progress  to  develop  magnetic  memories 
of  even  superior  capabilities.  Several  positions  are  avail¬ 
able  on  the  development  team  assigned  to  this  project. 
In  addition,  interesting  opportunities  exist  on  projects 
involving  microwaves,  optics,  semiconductors,  inertial 
guidance,  and  human  factors  engineering. 

If  you  have  experience  in  these  fields  and  a  degree  in 
engineering,  mathematics,  or  one  of  the  sciences,  you 
may  find  the  career  you’ve  been  looking  for  in  IBM  sys¬ 
tems  development.  For  more  information,  write— outlin¬ 
ing  your  background  and  interests— to: 

Manager  of  Technical  Employment,  Dept.  554N2 
IBM  Corporation 

590  Madison  Avenue,  New  York  22,  N.Y. 


Thu  high-molution  magnetic  drum  head,  recently  developed  by  IBM  enghteert,  ha* 
made  postible  greatly  expanded  storage  capacities  for  systems  such  as  the  650  computer. 
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EMPLOYMENT  OPPORTUNITIES 


EMPLOYMENT  OPPORTUNITIES 


ELECTRONIC 

ENGINEERS 

STAVID 

offers  all  3  most  important 
position  considerations 

CAREER  OPPORTUNITIES 

based  on  solid,  long-term  growth  .  .  . 

TOP  EARNINGS 

fully  commensurate  with  experience  ... 

CHALLENGING  ASSIGNMENTS 

made  possible  by  project  diversification. 

STAVID  hag  immediate  openingg  in 
career  opportnnitieg  in  airborne,  ship* 
board  and  ground-baged  gygtemg  and 
equipment.  Degree  or  graduate  de- 
greeg.  Electrical  or  Mechanical  En¬ 
gineering,  Phygicg  or  Math.  Pogitiong 
available  at  all  levelg  in  research,  de¬ 
sign,  development  and  field  service 
engineering. 

RADAR  SYSTEMS 

■  High-Power  Modulation 

■  UHF  &  VHF  Development 

■  Antennas 

■  Receivers  &  Transmitters 

■  Transistor  Applications 

■  Microwave  Development 

■  Digital  Techniques 

■  Electro-Mechanical  Packaging 

■  Pulse  Circuit  Techniques 

■  Telemetry 

■  I.F.  &  Video  Circuitry 

■  Environmental  Testing 

STAVlD’s  facilities  in  Plainfield, 
New  Jersey,  at  the  foothills  of  the 
Watchung  Mountains,  are  near  ex¬ 
cellent  schools,  modern  shopping 
facilities  and  ample  housing  accom¬ 
modations.  With  New  York  City  just 
45  minutes  away,  and  the  New  Jer¬ 
sey  shore  within  one  hour’s  drive, 
the  Plainfield  area  provides  an  ideal 
environment  for  work,  recreation 
and  comfortable  suburban  living. 

For  complete  details,  please 
sertd  detailed  resume  to; 

J.  R.  CLOVIS 
Psrsonnsl  Dspartmsnt  E-2 

LOCKHEED 

ELECTRONICS  COMPANY 
STAVID  DIVISION 

U.  S.  Highway  22,  Plainfield,  N.  J. 
Plainfield  7-1600 
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I  grow 

tl 

I  with 
I  kollsman! 

I  Opportunities  in 

^  GROUND  SUPPORT 
;  EQUIPMENT 

I  PROJECT  ENGINEERS-EE  A  ME 

s  Experience  in  ground  support 
g  equipment  built  to  military 
g  specifications. 

i  ENGINEERS-EE 

I  Some  experience  desired  in 
ground  support  equipment. 


W 

/• 

ii 


SEMI-COWDUCTOR 

ACTIVITIES 


PHYSICISTS  or  CHEMISTS 

Significant  educational  and 
experience  background  in 
solid  state  physics.  For  par¬ 
ticipation  in  the  following 
areas  of  research  and  de¬ 
velopment. 

PhotoaWctrici 

Mognatics  (farritas,  magnatic 
Rlmt,  ate.) 

Diakctrics 

Samiconductor  Matarialt  (at  op- 
pliad  to  diodat,  transigtorg  A 
Holl-affact  davicag) 
Microminioturiiotion 

Kollsman  is  seeking  a  limited 
group  of  exceptional  men  to 
participate  in  its  continuing 
growth  in  the  field  of  auto¬ 
matic  navigation  and  flight 
instrumentation.  These  open¬ 
ings  offer  unusual  oppor¬ 
tunity  with  an  organization 
intimate  enough  to  allow  in¬ 
dividual  recognition,  yet  large 
enough  to  assure  stability. 

Plaaaa  sand  resumes 
to  T.  A.  DeLuca 


kollsman 

INSTRUMENT  CORP. 


Subsidiary  of 

Standard  Coil  Products  Co.,  Isso. 

80-08  45th  Avenue, 
Elmhurst,  New  York 


fF|  DEVELOPMENT 
M  ENGINEERS 


career  opportunities 

For  76  years,  Honeywell  has  been 
“first  in  controls” — in  the  home, 
in  industry,  in  business,  and  now 
climbing  into  space.  Within  this 
diversified  area,  choice  and  last¬ 
ing  careers  currently  exist  for  the 
fouowing  enjnneers: 

INFRA-RED.  Graduate  engineer  with 
3  to  5  years’  experience  in  the 
field  of  electronics.  One  to  2  years’ 
experience  in  infra-red  systems, 
design  and  applied  research. 
Knowledge  of  optic  system  appli¬ 
cation  desirable. 

RF-VHF.  Graduate  engineer  with 
3  to  5  years’  RF  developpent  ex¬ 
perience.  Design  experience  in 
radio  frequency  circuits  in  VHF 
range  ana  up.  Radar  ^pe  pulse 
circuits  and  antenna  design  ex¬ 
perience  desirable. 

If  you  or*  a  qualified  engineer  In- 
teretled  in  one  of  theM  opening,,  tend 
information  on  your  background  oikI 
accompli, hment,  to  R.  M.  Duncan,  Dept. 
Sra,  Honeywell,  2753  Fourth  Avenue 
South,  MinneopolU. 

To  explore  professiotud  opportuni¬ 
ties  in  other  Honeywell  operations 
coast  to  coast,  send  your  af^ication 
in  confidence  to  H.  D.  Eckstrom, 
Honeywell,  Minneapolis  8,  Minn. 


Honeywell 

uL/ 


RATES  . 

"Employment  Opportunities" 

Displayed — The  advertiginq  loch  is  S34.33 
per  inch  ior  oil  advertising  appearing  on 
other  than  a  controct  basU.  Controet  rotes 
quoted  on  roquost. 

An  advortisinq  inch  is  moosurod  vor- 
Ucaiir  on  a  column — 3  columiu — 30  inebos 
to  a  page. 

Subioct  to  Aqoncy  Commission, 
t/ndispiayod — 32.40  per  line,  minimum  3 
lines.  To  iiquro  odvanco  poymont  count 
3  OToraqo  words  as  a  lino. 

Discount  oi  10%  ii  full  payment  is  made 
in  advance  ior  4  consocutivo  insortions. 
Not  subjoct  to  Aqoncy  Commission. 

Sond  NEW  ADS  to  ELECTRONICS,  Class. 
Adv.  Div.,  P.  O.  Box  12.  Now  York  36, 
N.  Y. 


MANUFACTURERS' 

REPRESENTATIVES 

IN  THE  EUCTRONIC  INDUSTRY 


SAMUEL  K.  MACDONALD,  INC. 

manufacturers  representatives  over  25  years 

1531  SPRUCE  STREET,  PHILA.  2,  PA. 

Territory:  Other  Officet- 

Pennfyivanio  •  New  Jersey  Pittsburgh 

Oelawere  •  Morylond  Bottimore 

Virginia  •  West  Virginio  Washington,  O.C 

District  ot  Calumbta 
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EMPLOYMENT  OPPORTUNITIES 


•  OPERATIONS  ANALYSIS 

•  WEAPONS  SYSTEM  INTECRATION 


•  COMPUTER  PRO<»AMMlNC 

•  PROGRAM  LOGISTICS 


7o  arrange  an  immediate  confidential  interview,  direct  your  inifitiries  to}) 
Dana  71.  Burdette,  Personnel  Director,  Dept.  17-Wb 

THE  MITRE  CORPORATION 

344  Wood  Street  — Lexington  73,  Massachosetts 


ELECTRONICS  •  FEBRUARY  12,  1960 


•  RADAR  SYSTEMS 


•  SYSTEM  DESIGN 


•  COMMUNICATION  SYSTEMS 


•  COMPONENT  DEVELOPMENT 


•  ELECTRONIC  WARFARE 


•  INTECRATEO  SYSTEM  EVALUATION 


V. 


Announces 


NEW  HEADQUARTERS  UNDER  CONSTRUCTION 
IN  SUBURBAN  BOSTON 

MITRE’S  new  headquarters  will  serve  a  Technical  Staff  that  has  established,  and 
is  daily  adding  to,  its  reputation  in  large-scale  systems  design  and  development. 

Located  in  Bedford,  Massachusetts  it  affords  engineers  and  scientists  an  opportimity 
to  pursue  long-term,  challenging  work  programs  with  an  expanding  organization 
in  an  environment  of  professional  and  cultural  excitement. 

If  you  possess  a  baccalaureate  or  advanced  degree  in  engineering,  mathematics  or 
the  physical  sciences,  you  are  invited  to  inquire  about  career  opportunities  in 
these  areas: 


Thousands  of  Different  Types — Most  Mokes 


rV.'  V  V,  \\  ' 

RELAY  CORP. 

C«n«rof  Cerp 


iPBPOUCTlON  (JUANTITJK  IN  STOCK 


LATEST  sut. 
MINIATURE 
HERMETICALLY 
SEALED  RELAYS 
•  SIOMA  SSRJ 
AND  SIMILAR 
SP  A  DP  SENSI¬ 
TIVE  SEALED 
TYPES 


SIGMA  22RJ  TYPES 

RNIIiamperM  Uni*. 

Con-  Min.  Stk.  Prico 

Dhnn  tracts  Opor.  Ral.  Dll.  #  Co.* 
200  lA  SO  2.S  2.0  R6U  7.M 

SOO  2(:  9.0  3.1  3.0  RS20  7.7S 

SOOO  2C  2.3  1.0  1.0  R6I9  AM 

3000  1C  1.6  0.5S  0.S5  H623  AM 

3000  2C  2.3  0.3  0.3  R617  ASt 


SIGNAL  ENGINEERING  TYPES 

Mllllamocrss  Unl«. 

Can-  Min.  MA  Price 

I  #  Ohms  tracts  Opar.  IM.  DIf.  #  Ea.* 
. «4  lA  2M3  —  —  II2M3  CM 

.  6  1C  100  4S  ...  R609  7.CC 

.  2S00  2C  4  0  1.4  1.4  R899  7.Ct 

1 .  3000  2C  2.3  0.3  0.3  R1302  7.SC 


Light  weight;  extremely  small; 
hermaticaMy  sealed  in  solder 
dipped  brass  can;  3  oz.  max. 
weight.  Silver  contacts  rated 
at  2  amp.  Solder  lug  con¬ 
nections. 


General  Electric  Types  3S2791G 

Mfg  Na.  CCeuntlng  Ohrits  Veits  Terminals  Mk  Ea.* 
DC  Ne. 

2MCU . Side  studs  300  26. S  3' leads  R2S63  C.M 

21CEU . Side  studs  1623  26  .  S  Solder  hooks  R 2364  7.N 

232A9  .  600  26. S  Plux-in  H2S6S  C.M 

2S2CLSe .  330  26.3  3' Iwds  R2366  C.M 


MICRO-MINIATURE  RELAYS 


Extremely  small  relays  far 
printed  and  transistorized  cir¬ 
cuit  aaalications.  These  are 
desifned  to  meet  the  roouire- 
ments  of  MIL-R-6i06  and  5737. 
Temperature  rants  — SS*  C  to 
-i-  i25°C.  Oporatint  shock  iOOG; 
Vibration  iOG  up  to  SOO  eps; 

630  26.3  3' ieads  R236T  C.M  Nechanical  Shock  I75G. 

SOOO  70.0  3' ieads  R2S68  7.M  Contact  ratini:  2  amps  reeistive  at  28  VDC 

700  26.3  3- leads  R2S69  C.M  Or  MS  VAC.  All  relays  listed  aro  DPOT. 


Other  Types 

Allied  KHYX-U.  .. 
Alliod  NNX-21. .  .. 
Clara 

F  IIPTC41G2) . .  .. 


WRITE  OR  PHONE  WAIkar  5-Y2S7  FOR  YOUR  RELAY  REQUIREMENTS 
Among  tha  wide  variety  of  RELAYS  •  SOLENOIDS  •  CONTACTORS  •  STEPPERS,  ETC. 
We  have  In  stock,  we  can  usually  till  every  need.  When  inouirint,  live  as  much  information  as  possible. 
ALL  MERCHANDISE  IS  GUARANTEED  AND  MAY  BE  RETURNED  FOR  FULL  CREDIT 


Prices  listed  with  asterisk  (*)  are  subject  to 
QUANTITY  DISCOUNTS 

. as  quoted  50-99  . 

I  . 10*4  over  100 . 


Price*  subject  to  chanio  without  notlea 
SEND  FOR  CATALOG  EB 
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Searchlight  Section 

Cfoiiif/cd  Adocrf/it^g 

BUSINESS  OPPORTUNITIES  EQUIPMENT  -  USED  or  RESALE 


UNDISeLAYlD 


The  advertising  is  $24.75  per  inch  for  aii 
odvertising  other  than  on  a  contract  basis. 


$2.40  a  iine,  minimum  3  iines.  To  figure  od- 
odvertising  other  than  on  a  contract  basis.  vance  payment  count  3  averoge  words  as  a  line. 

AN  ADVERTiSiNG  iNCH  Is  measured  vert.  BOX  NUMBERS  count  a*  one  line  additional, 
on  a  column,  3  cols. — 30  inches — to  a  page. 

EQUIPMENT  WANTED  or  FOR  SALE  ADVERTISE-  DISCOUNT  of  10%  if  full  payment  is  ntode  in 
MENTS  occeptable  only  in  Displayed  Stylo.  advance  for  four  consecutive  insertions. 

Sand  NEW  ADVERTISEMENTS  or  Inquiries  to  Classified  Adv.  Div.  of  Electronics,  P.  O.  Box  12, 

N.  Y.  35.  N.  Y. 

The  puklisber  oaaaet  aoooet  advortlsiat  la  the  Soarehllqht  Saotlaa.  which  lists  tho  name*  ed  tho  manufaeturers 
of  rosistors,  eapaoltarq.  rkaostats,  and  potentiometers  or  other  namae  deoitnad  to  daearlbo  saeh  products. 


DISCOUNT  of  10%  if  full  paymant  is  mode  in 
advance  for  four  consecutive  insertions. 


"HOW  TO  MAKE  MONEY 
Mobile  Rodio  Maintenance’ 


CIRCLE  460  ON  READER  SERVICE  CARD 


CAPACITORS 

OIL-Fm  50  V.  to  100  KV 
MICA-AII  Types 
GIASSEAL— Complete  Selection 

CAPACITOR  SPECIAL 
1  mfd-25  KV  @  $59.50 
120  mfd-  3  KV  @  4930 
9  mfd-10  KV  @  85.00 
ALSO 

»jM  1^  Mjj»  fyp,  potentiointters  @  $.75 
POWER  RESISTORS  t  RHEOSTATS 

QUOTATIONS  RENDERED 

MONMOUTH  RADIO  LABS 

BOX  159  -  OAKHURST,  N.  J. 
CAPITAL  2-0121  ART  HANKINS.  Owner 


CIRCLE  462  ON  READER  SERVICE  CARD 


Your  Inquiries  to  Advertisers 
Will  Have  Special  Value  .  .  . 

— for  you — th«  adrerttier — and  the  publisher^  If  you  * 
mentlfMi  thli  publication.  AdTertiter*  value  highly 
thli  evidence  of  the  publication  you  read.  HatUfled 
advertlaers  enable  the  publishers  to  secure  more  ad* 
vertisers — and — more  advertisers  mean  more  Infor* 
mat  ion  on  more  products  or  better  serTice>-~more 
value — to  YOU. 


SEARCHLIGHT 

Equipment 

Locating  Service 

NO  COST  OR  OBLIGATION 


This  service  is  aimed  at 
helping  you,  the  reader  of 
“SEARCHLIGHT”,  to  lo¬ 
cate  Surplus  new  and  used 
electronic  equipment  and 
components  not  currently 
advertised.  (This  service  is 
for  USER-BUYERS  only). 

How  to  use;  Check  the 
dealer  ads  to  see  if  what 
you  want  is  not  currently 
advertised.  If  not,  send  us 
the  specifications  of  the 
equipment  wanted  on  the 
coupon  below,  or  on  your 
own  company  letterhead  to : 

Searchlight  Equipment 
Locating  Service 
c/o  ELECTRONICS 
P.  O.  Box  12,  N.  Y.  36,  N.  Y. 

Your  requirements  will  be 
brought  promptly  to  the 
attention  of  the  equipment 
dealers  advertising  in  this 
section.  You  will  receive 
replies  directly  from  them. 


Searchlight  equipment  locating  Service 

c/o  ELECTRONICS 

P.  O.  Box  12,  N.  Y.  36,  N.  Y. 

Plqqse  halt  us  locate  the  follqwint  oqolhmMit 
eomoonents. 


CIRCLE  461  ON  READER  SERVICE  CARD 


CITY . j/ij/ao 


FEBRUARY  12,  1960  *  ELEaSONICS 


I 


17.50 
.5050  .50.00 

6115  7.5.00 

6116  100.00 

6SI0  175.00 

6300  175.00 

D175461  50.00 


7K25  12.50 

2K26  20.50 

3K28  27.50 

2K20  20.50 

2KS3A  150.00 
2K41  75.00 

2K44  135.00 


SEARCHLIGHT  SECTION 


IF  YOU  PURCHASE 
TUBES  OR  COMPONENTS  .  .  . 
YOU  MUST  HAVE  A  COPY  OF  I; 
the  new  1960 
*"GREENSHEET" 

*  A  compl«t«  cotolog  of  spociolizod  industriol  J  | 
tioctronict  tubot  and  compononts  .  •  .  footur*  < » 
ing  BARRY  ELECTRONICS  savings  to  industry.  J  > 
Writ#  todoy  ...  to  Dopt.  18E  .  .  .  for  your  <  | 
copy.  '  ► 

Wo  corry  Hio  lorgost,  divorsHlod  stock  J  * 
of  unwsod  tobos  ...  in  tho  coontryl  i  \ 

Authorizod  Focfory  Ditfrihvfort  for:  \  * 

•  WESTINGHOUSE  •  NATIONAL 
ELECTRONICS  •  EiMAC  ond  SONOTONE  •  ;  > 
—TUBES  and  SEMI-CONDUCTORS— 

^A4ombors  of  NEDAJ  • » 

—JLre  you  foini  to  tho  IRE  show  March  21-247—  \  J 
If  you  are  .  .  .  plan  to  rislt  our  prrmi$€$  for  tomo  * » 
real  unodrortised  bargains !  ** 

Barry’s  Hoars  tho  WEEK  of  tho  IRE  SHOW 

Monda> -Friday  .  9  a.m.  to  7  p.in.  it 

Saturday . 9:30  a.m.  to  5  p.m.  U 

Dlreecioos  from  the  Coliseum  ^  | 

Subway  BMT  Birtiy  £>orol  Dowa/ura  to  Prinro  8t.  < » 

Subway  IRT  Les.  Loeul  Dowafosm  to  Spring  8t. 

Bus  DowtUotcn  Broadway  OB  to  Spring  St. 

Car  4  Blocks  North  Uptown  of  Canal  St.  \  * 

-  HIGH  QUALITY  AT  SENSIBLE  PRICES  -  !  I 

K^mooicsi 

corporation;; 
512  BROADWAY.  NEW  YORK  12,  N.Y.  I; 

>#»»»»»»»»»»###»»*##»»»»»#»»*»»»»<* 

CIRCLE  463  READER  SERVICE  CARD 

AN/APR-4  SEARCH  RECEIVER 

no  Volt,  AC 

38  to  4000  MC,  30  MC  if  strip  with  oc- 
curotoly  calibrated  tuning  units. 

With  4  tuning  units  38  to  2200  MC.  $239.50 
With  5  tuning  units  38  to'  4000  MC.  $389.50 

Write  for  prices  on  tuning  uniti  only, 

JutI  received  12  EDO's  in  good  condition  ot 
above  prices. 

Write  for  Bargain  flyer 

R  W  ELECTRONICS 

2430  S.  MICHIGAN  AVENUE,  DEPT.  EL 
Chicago  16,  lllineis  Phene:  CAIumet  5*12(1 

CIRCLE  464  READER  SERVICE  CARD 


A  readable  copy 
oi  thie  ad  with  a 
table  oi  ueeiul  in- 
iormotioii  plus  a 
pair  o  i  I  a  c  k  T 
pocket  magnete 
will  be  sent  if  you 
tend  ue  a  poetol 
cord. 

bftet  8-B4uwlUU,tKe 

We  liavs  Keetkally  ell  tyees  ef  Rdeys  in  larH 
eeantlties.  raeOy  tn  Onlhrar. — N#  wattinf. 


BLAN 


641  Day  St. 
New  York  7 


SPECIAL 

PURPOSE 

TUBES 

OA2 . 

..  .75 

5RPIA . 

.10.00 

3aA 

2.75  1 

1603 . 

X75 

5915 . 

.73 

9A3 . 

..  .35 

5RP7A . 

60.00 

349A 

2.50 

1614 . 

3.35 

5930  3A3W ... 

X73 

0(2 . 

.50 

5RPI1A . 

10.00 

350A 

..  X50 

1619 . 

.15 

5932/6UWOA 

2.50 

0(3 . 

.10 

5SP1 

25.00 

3501 . 

. .  X50 

1620 . 

3.35 

5933/307W... 

1.00 

0C3 . 

..  .45 

5SP7 

25.00 

352A  . 

..  6.50 

1624 . 

.90 

3943/1754... 

73.00 

0D3 . 

.  .30 

5Y3WOT 

1.25 

3S4A 

.  10.00 

1346 . 

60.00 

5956 . 

12.50 

IA04 . 

..  1.50 

6AC7W 

.50 

335A 

.  6.50 

2050 

1.10 

5963 . 

.75 

1(24 . 

3.75 

6A07Y . 

.90 

7-375A 

6.00 

5523 . 

2.00 

5064 . 

.90 

1B3SA . 

.  4.75 

6AN5 . 

2.00 

39 3A 

.  4.00 

5545 . 

15.00 

3965 . 

1.00 

I(63A . 

10.00 

6AR6 . 

1.00 

394A 

2.50 

5550 . 

30.00 

5967 . 

7.50 

ClIC/l . 

12.50 

6AS6  .  . 

.35 

396A  3C31 

2.00 

5636 

1.30 

5969 . 

7.50 

1P21 . 

30.00 

6AS70 . 

2.75 

39(A/5603 

4.50 

5639 . 

2.50 

5975 . 

2.00 

1P25 . 

7.50 

6C4W . 

2.50 

401A  5590 

2.00 

5642 . 

1.23 

5977 /6K4A 

1.50 

lP2i . 

13.50 

6C21 . 

10.00 

403A/6AK5.. 

..  1.00 

5643 . 

.  2.50 

5931/5650 

30.00 

2AP1A . 

.  3.00 

C6  J 

.  9.00 

4031/5591 . . 

2.50 

5644 . 

.  2.50 

3937 

3.50 

21P1 . 

4.50 

6  J4 

1.00 

404A/5a47 

10.00 

5646 . 

2.00 

5992 

XOO 

2C36 . 

.  25.00 

6J6W 

.60 

400A/6023 

2.50 

5647 . 

2.50 

3993 . 

4.00 

2C39A . 

7.50 

6L6WOA.  .  .  . 

2.50 

409A/6AS6 

2.00 

5651 . 

.73 

6004 . 

.60 

2C3M . 

16.50 

6L6WOB . 

2.00 

416A 

50.00 

5654/6AK5W 

1.25 

6005/6A05W 

1.35 

2C40 . 

.  7.50 

6SJ7WOT.... 

1.25 

4l7A/5(42.  . 

.  10.00 

5656 

4.00 

6021 . 

2.00 

2C43 . 

. ..  7.50 

6SL7W6T.... 

.  1.25 

41IA . 

.  .15.00 

5670 

1.25 

6033 . 

10.00 

2CS0 . 

. 4.25 

65N7WOT 

.75 

420A/5755.  . 

.  6.50 

5672 

1.23 

6037/QK-34X 

20.00 

2C51 . 

. ..  2.00 

6V60TY . 

.60 

431A/599(.  . 

6.00 

5675 

7.50 

6043 . 

1.35 

2C52 . 

...  1.75 

6X4W . 

.75 

422A 

.  3.50 

5676. . . . 

.63 

6062 . 

1.33 

2021 . 

. ..  .50 

6X5WOT 

1.35 

439A 

..  3.50 

5673  . 

f.lO 

6072 . 

3.35 

2021W . 

. . .  .35 

7MP7 . 

17.50 

OL-434A  . 

..  5.00 

3634/CXI/A 

10.00 

6073 . 

.35 

2E22 . 

.  3.00 

PO-17 . 

3.S5 

450TH 

35.00 

3636 . 

2.00 

6030 

3  25 

2E24 . 

.  .  2.25 

HK-24  . 

1.25 

450T1 . 

45.00 

5637... . 

1.50 

6030WA.... 

4.50 

2E26 . 

3.35 

26Z5W . 

1.50 

575A 

15.00 

5691 

5.23 

6037/5Y3WGT(  XOO 

2J51 . 

.  75.00 

35T . 

4.75 

573 

500 

3692 . 

4.25 

6097 . 

1.25 

2K25 . 

0.00 

3570 . 

1.75 

631-71 . 

400 

5693. . 

3.73 

6093  6AR6WA 

4.00 

2K29 . 

25.00 

70*57 

5.00 

673 

15.00 

5703 

1.00 

6099 . 

.30 

2K30 . 

. .  50.00 

70-67 

5.00 

676 

27.50 

3704 . 

1.00 

6100/6C4WA 

1.35 

2K33A . 

.150.00 

11-75 . 

5.00 

677 . 

27.50 

5713.... 

1.00 

6101  6J6WA.. 

1.15 

2K34 . 

.  .  35.00 

70-95  . 

1X00 

713C 

.  7.50 

5719 

1.00 

6106 

1.00 

2K35 . 

.  150.00 

lOOTH . 

9.00 

7I9A  .... 

2K41 . 

.  50.00 

70-105 

25.00 

7211 . 

4.00 

5735/3AS6W 

.  1  33 

6113 . 

3.75 

2K42 . 

.  125.00 

70-172 

17.50 

723A  1 . 

XOO 

5726/3AL3W 

.33 

6113/aK-351. 

43.00 

2K43 . 

.  35.00 

H7-200 

15.00 

72 5A 

X50 

5727  2D21W. 

.  1.23 

6130  3C45 

5.00 

3K44 . 

100.00 

2I2E. 

25.00 

7261 

3.50 

3740/PP-54 

50.00 

6134/6AC7WA 

X25 

2K45 . 

30.00 

231D 

1.50 

726C 

7.00 

5744 

.73 

6135 

1.50 

2K47 . 

.  .  15.00 

744A 

5.00 

750n 

50.00 

5749/3(A6W 

.75 

6f36/6AU6WA 

1.50 

2KS0 . 

. . .  50.00 

245A 

X50 

103 

2.50 

3750/3(E6W.. 

.  1.50 

6137  6SK7WA 

1.50 

2X2A . 

...  .05 

249B 

5.00 

■04  . 

15.00 

575t/t2AX7W 

.  1.73 

6146 . 

X90 

3AP1 . 

...  1.25 

249C . 

5.00 

■05 

XOO 

5763 . 

.  1.33 

6151 . 

3.30 

3(24  W . 

...  3.25 

250R . 

7.50 

■07 

1.25 

5777 

135.00 

6133 . 

4.50 

3(25 . 

. .  3.50 

252A  . 

6.00 

307 W . 

.35 

3733 

2.23 

6177 . 

30.00 

3(2( . 

.  3.75 

254A 

2.00 

309 

3.75 

5734 

XOO 

6I06/6AO5WA 

2.00 

3C22 . 

.  .  35.00 

257A . 

3.50 

•  10 

12  50 

5737 . 

XOO 

6f39/12AU7WA  2.00 

3C23 . 

.  .  5.75 

259A.  .  . 

2.75 

•  11 

X50 

5794  . 

X75 

6197 . 

1.75 

3C24/240 

2.00 

2621 . 

3.00 

•  13 

9.50 

5300  .  . 

4.00 

6199 . 

30.00 

3C4S . 

..  4.00 

264C  .  . 

X50 

•14  ... 

1.00 

5301 ... 

XOO 

6301  13AT7WA  3.25 

3022 . 

..  12.50 

2671 . 

500 

■  15 

1.50 

3303 

2.00 

6302;6X4WA 

1.75 

3E20 . 

...  5.00 

271A . 

10.00 

116 . 

1.75 

33t4A 

1.50 

U1I . 

.65 

3J2I . 

...25.00 

272A . 

..  3.00 

•23 

3.50 

3314. 

1.33 

6236  . 

165.00 

3J31 . 

. .  .  35.00 

274A . 

..  3.50 

•291 

7.50 

3333 . 

XOO 

6347 . 

6.00 

3K21 . 

. .  125.00 

275A . 

4.00 

•  32 

XOO 

3329 . 

.60 

6363 . 

12.50 

3K22 . 

.125.00 

23 3A . 

.  XOO 

•  32A 

6.50 

5329WA . 

1.30 

6364 . 

10.00 

3K27 . 

.150.00 

2(7A . 

2.00 

■  13A 

40.00 

5337 

67.50 

6263 . 

3.50 

3K30 . 

. .  .75.00 

QK-233..:. . 

150.00 

•36 . 

1.25 

3333 . 

3.00 

6332  K-ll 

65.00 

3KP1 . 

. .  10.00 

293A  . 

4.50 

•  37 . 

1.00 

3340 

3.00 

3333 . 

10.00 

4-125A.  .  . 

.  25.00 

H7-300 

30.00 

•45 . 

7.50 

5341 

2.33 

6350 . 

1.35 

4-400A _ 

. .  40.00 

300B 

6.50 

•66A 

1.75 

3343 

4.35 

6353 . 

6.00 

4(31 . 

. .17.50 

304TH 

25.00 

•66  M . 

1.50 

5331 

X23 

6336 . 

3.00 

4C35 . 

..  17.50 

304TL . 

35.00 

•72A . 

1.75 

3332 . 

2.35 

6390 . 

165.00 

4E27 . 

. .  9.50 

310A . 

4.75 

•34 

1.00 

5354 . 

.33 

6433 . 

4.75 

4J52 . 

...25.00 

311A 

XOO 

BBS 

.B5 

4X1S0A.... 

..  .10.00 

313C . 

1.50 

M9RA 

75.00 

3373 . 

1.00 

3433 . 

.  9.50 

4X250(.... 

...32.50 

323A . 

6.50 

913 . 

7.50 

3S31/3UWO( 

2.00 

4317 . 

200.00 

SIPIA . 

...  9.75 

32(A . 

.  3.00 

91(... 

.75 

5336 

X33 

6636,  OA3WA 

3.50 

5C22 . 

...15.00 

329A . 

.  5.00 

927 . 

1.00 

5394 . 

.17.50 

4637/OB3WA. 

.  3.30 

5CP1A . 

...  9.75 

336A.  ...... 

XOO 

931A . 

3.S0 

SB99 . 

.  1.BS 

5LP1 . 

...  6.75 

337A . 

..  3.50 

959 . 

.65 

3399A . 

.  2.75 

4397 . 

16.50 

SR40Y.... 

...  1.10 

339A . 

..  5.00 

lOOOT . 

100.00 

3902 . 

.  2.50 

3013A . 

XOO 

5R4W6Y . . 

...  2.25 

347A . 

..  2.50 

I500T . 

120.00 

5903 . 

.  6.00 

3020 . 

.  1.25 

All  TUBBS  ARB  NBW,  INDIVIDUALLY  CAKTONBD,  BULLY  GUARANTEED 


Frieri  ere  FOB 
rkipping  point 


western  en^heefs 

ELK  GROVE,  CALIFORNIA 

SUPPLIERS  OB  TUBBS  SINCE  IP32 


Ordart  for  lose  then 
$10  eennot  he 
proeoesed 


_ RCLE  465  READER  SERVICE  CARD 

lab  grade  HST  EOOlPMENT  for  sale 

standard  brands— military  surplus 
(now  or  professionally  reconditioned) 
experienced  problem  solvers  and  budget- 
cutters 

ENGINEERING  ASSOCIATES 
434  Pottersen  Rood  Dayton  19,  OMe 

CIRCLE  466  READER  SERVICE  CARD 

WANTED 

ALLEN-BRADLEY 

RESISTORS  a  POTENTIOMETERS 

LEGRl  S  COMPANY 

391  Riverdale  Ave.  Yonkers  5,  N.  Y. 
CIRCLE  467  READER  SERVICE  CARD 
ELECTRONKS  •  FEBRUARY  12,  1960 


CIRCLE  46t  READER  SERVKE  URf 

FOR  s33[LEV!‘.'"vail"bir'n 


KiySTMNS 


g  New  York's  Aa 

■  Radio  Tebe  jW  ■ 

■  and  Tew  I  T\0^ 

H  Bquipmomt  I 

■  Headgoartert 

■■BBaaaaaaaaaaaRBai 


PARTIAL 

LISTING 

2K45 

.’M.OO 

«1KS01 

3.50.00  1 

2KSO 

90,00 

707A 

2.50  1 

3K.54 

101B 

3.50 

3K.5II 

.3K2I 

3K30 

.V>.00 

l.SO.OO 

IsSO.OO 

121A 

H3.A/B 

S.05 

1.50 

<)KI8.5 

35.00 

7*0A 

4.50 

<)KSS8 

ts50.00 

126B 

I2J10 

.50.60 

7.5.00 


Oar  NSW  AdOrsts  and  Pkana  Naai6ar  .  .  .  Ptaeae  Ckaana 
Yaor  Rneards 


582  Broadway,  Naw  York,  N.  Y.  WA  5-6000  ■ 

If  yaa  do  aat  sat  tks  tyet  yae  want  alsass  iaealrt.  \ 

CIRCLE  469  READER  SERVICE  Qul 
203 


MAGNECRAFT 


Electric  Company 


INDEX  TO  ADVERTISERS 


Jendutv 

telephone  type 


•  AC  ’ElrHrnnira 


•  AMP  Inn>rporatrd  . 

•  Arr  KI«>rtronlrH  Aiworlatm,  Inc. 

•  Acme  Blertrir  Corporation . 

•  Acton  Laboratorlcii  . 


I>on>Ijin  Electronic.  Inc. 


Dumont* Laboratorlc  Inc.,  Allen  B. 


Dynacore  DIv.,  Sprasne  Electric  Co...  181 


Aeronautical  CommunicatlonH 
E<inlptmrnt.  Inc . 

Acrovo*  Corp . 

•  Air  ExprcMi  Dlvlwlon  of  Railway 

ExprcH  . 

•  Allied  Control  Co..  Inc . 


Transistorized 

^PCircuits 


•  Eltrl-McCallonKh,  Inc. 
KIcetra  Mfir.  Co . 


Allied  Radio 


•  Alpha  Wire  Corp . 

•  American  Time  Prodiictn.  Inc. 


Electro  InatrumentN,  Inc. 


•  Electro  Motive  Mfa.  Co.,  Inc, 
Electro  Scientifir  IndnHtrle*. 


•  Amperlte  Co..  Ine . 

•  Ampex  Data  ProdnetM  Co . 

•  .Applied  Rceareli,  Ine . 

Aiitron  Corp . 

•  Atlee  Corp . . 

•  .\ndlo  Development  Co . 

•  Avon  Gear  and  EnKineerinK  Co.. 


Eleetnmic  Enalneeriiiic  Co.  of  Calif. 
Enitineered  Electronira  Co.  Itnb _ 

•  Klectronle  Imdrument  Company 

(EICO)  . 

•  Electronic  MeannrementH  Company, 

Ine . 


•Design  compatible  with 
sophisticated  transistor 
logic. 

Also  can  be  furnished — 

S  with  standard  contact  combinations 
to  8PDT. 

•  with  contacts  ranging  from 
bifurcated  gold  alloy  for 

low  level  switching  to  15  ampere 
heavy  duty;  also  snap  action. 

•  with  operate  delay 

to  .15  second;  release  delay  to 
.25  second. 

S  open,  with  removable  dust  cover 
and  with  dust  tight  or  hermetically 
sealed  enclosure. 

•  for  printed  circuits;  with  taper 
tab  or  conventional  terminals. 

s  with  plug-in  mounting:  open,  with 
removable  dust  cover,  and  with 
dust  tight  or  hermetically  sealed 
enclosure. 

s  to  meet  applicable  military 
specifications. 

Send  for  literature  or 
tell  us  what  you  need 


Elect  ronliw 


Emrlchard  InduvtricH,  Inc. 
•  EHtcrllnc-AnKUH  Company 


14S  •  Fairchild  Semiconductor  Corp. 


•  BaIrd-AtomIc,  Inc. 


•  Ballantine  IjiboratorteH,  Inc. 

•  Beattie  Coleman  Inc . 


•  Bendix  Aviation  Corp. 
Red  Bank  TranHiatora 


BocM-h  Mfir.  Co.,  Inc. 


Garrett  Corporation,  The, 


•  General  Electrir  Co. 


•  Brintol  Company,  The  . . . . 

•  Bninlnir  Co.,  Inc,,  Charlea 

•  Burrouirha  C orp . 


•ApparatUH  Dept . 

Receiving  Tuhea  . 

Defenae  Ele<-tr»nlra  Div, 


•  General  Inatrument  Corp. 
Hemlcondnctor  IMv.  . . 


DIatrihutor  Div 


Gyra  Kle<'tronlcn  Corporation. 


CBS  Electmnlca  .  tS 

•  CambridKe  Thermionic  Corporation . . .  153 

•  Cannon  Electrir  Co . 8.  9 


1 19  •  Hallirraftera  Company,  The .  Itl 

19,1  •  Hellpot  Div,  of  Beckman  Inat..  Inc....  1.18 

1,1  Helland  Div.  Minneapolia-Honeyaell .  16 

Hookina  MfK.  Co .  118 

•  Hoyt  Electrical  Inatrumrnta .  194 

•  lIuKhea  Aircraft  Co .  21 

165 


Cinema  Knirinecrinii 


Cleco  Div.  of  Reed  Roller  Bit  Co. 


•  Clevlte  Tranalator,  Div.  of  CievHe 
Corp.  . 

Coaat  Pro-Neal  A  Mfg.  Co . 


•  Communication  .Acceaaoriea  Co. 


Computer-Mraanrementa  Cftrp . 

•  Continental  Diumond  Fibre  Subaidiary 

of  the  Budd  Company . 

•  Comell-Diiblller  Electric  Corp . 


•  See  odvertiMment  in  the  June,  1939  Mid-Month 
ELECTRONICS  BUYERS  GUIDE  for  complete  line 
of  products  or  services. 


3350  BW.  Grancf  Ave.,  Chicago  51,  III. 


•  Coto-Coil  Co..  Inc 


Cubic  Corp. 
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•  Instruments  (or  Industry,  Inr .  S-i 

International  Eleetronle  Researeh  . , 

Corp .  H* 

International  Reetlller  Corp .  1* 

•  International  Reslstanee  Co . 3rd  Corer 


•  J  F  I>  Eleetronies  Corp. .  135 

•  Kay  Eleetrie  Co .  *0 

•  Kearfott — Dlrlslon  of  General 

Preeision  Inr .  34 

Kip  Eleetronies  Corp .  53 

Kyoritsn  Eleetrieal  Instrument  Works. 

I.td .  143 


•  Lambda  Eleetronies  Corp .  3 

Laminated  Shim  Co .  35 

Lampkin  Ijiboratories,  Ine .  6 

•  Lapp  Insulator  Co„  Ine .  41 

•  T.epel  Hlah  Freqnrney  Laboratories, 

Inr .  159 

LIndbera  Enalneerina  Co . 133.  133 

Link  .4viatlon  .  156 

•  Littrfuse .  159 

•  Lnmatron  Eleetronies,  Ine .  36 


MacDonald  Inr.,  Samuel  K .  396 

Maaneeraft  Eleetrie  Co.  .  394 

•  Maanetie  .4mpllflers.  Ine .  139 

Maanetir  Controls  Compan.v . 15.5 

Maanetie  Metals  .  149 

•  Maleo  Mfa.  Co .  136 

•  Marconi  Instruments,  Ltd .  113 

Martin  Co..  The.  161.  169.  111.  113.  115.  Ill 

9  MrGmw-Hill  Book  Company .  154 

Melpar,  Inr .  191 

Mlrrowave  Ass€>eiates,  Ine .  154 

Mlllen  Mfa.  Co..  James .  153 

MInneapolis-Honeywell  Reanlatnr  Co..  115 

Boston  Division  .  116 

Minnesota  Minina  It  Mfa-  Co .  51 

Monadnoek  Mills  .  153 


N  J  E  Corp .  10 

Narda  Mlrrowave  Corporation . 101 

National  Company  .  106 

9  National  Radio  Co..  Ine .  141 

•  New  Hermes  Enaravina  Marhlne 

Corp . Ill 

•  Non-Linear  Systems,  Ine .  63 

Norden-Div.  of  I'nited  Aircraft  Corp..  193 

9  North  Atlantic  Industries,  Ine.  ......  151 

9  Northern  Radio  Co.,  Ine... . 161 
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9  Osier  Mfa.  Co..  John .  96 

OzaH<^-Division  of  General  .Aniline  R 
MIm  Corp .  13 


9  Panoramir  Radio  Products.  Inr .  31 

9  Phliro  Corp. 

tiovemment  R  Industrial  .  65 

I’olyleehnie  Researeh  R  Development 
Co..  Ine .  195 

9  Potter  Instrument  Co .  61 

9  Power  Sourees.  Ine .  153 


9  Kudio  Corpomtion  of  America ...  4(h  Cover 


Semleomliirtor  Produrts  .  153 

Kamo  Wooldridae.  DIv.  of  Thompson- 
Ramo-AViM>ldrldae  Inr .  39 

9  Rn.vtlieon  Company  .  64 

3nd  Cover,  140,  141 
Kye  Sound  Corp .  191 


Sanaanin  Kleetrle  Co . 131 

9  Sarkes  Tarslan.  Inr .  114 

Seaal,  KdwanI  .  159 

9  Sensitive  Research  Instrument  Corp...  10 

9  Shumlnin  R  Co.,  W.  S .  91 

9  Slrrni  Kle<-tronle  Corp .  141 

Sonotone  Corp . 194 

9  Sorensen  R  Co .  150 

Spraaue  Kin-trie  Co .  5 

Stnrkpole  Carbon  Co .  145 

-Standard  Eleetrie  Time  Co .  163 

.Superior  Cable  Corp .  146 

9  Sylvania  Eln-trle  Prmlnets,  Ine. 

Kln-tronle  DIv.  (Semleondnrtors)  ...  46 

Parts  DIv .  103 

9  Syntmnie  Instruments,  Inr .  396 


9  Teehnoltiay  Instrument  Corp .  160 

9  Thermal  -American  Fused  Quarts  Co...  45 

9  Transitron  Kln-tronle  Corp .  35 

9  Trio  I-abomtorles,  Ine .  55 

9  Tiina-Sol  Kleetrle,  Ine .  133 


L.  S.  Sonles  Ctirporation .  135 


9  Sss  odvertiMmonl  in  tbs  Juno,  1939  Mid-AAonth 
ElECTtONICS  BUYERS  GUIDE  for  compisto  lino 
of  product*  or  isrvicsi. 


WALLSON 

20  AMPERE 

DYNAMIC 

RECTIFIER 

ANALYZER 


Model  141A 


•  INCOMING  INSPECTION 

•  ON-LINE  INSPECTION 

•  LABORATORY  USE 

This  dynamic  rectifier  test  set,  with  in¬ 
dependent  forward  current  and  reverse  volt¬ 
age  controls,  is  completely  self<ontained 
and  measures  average  forward  voltage 
drop  and  reverse  current  of  any  type  of 
semi-conductor  rectifier  rated  to  20  am¬ 
peres  forward  current  and  1000  volts 
PIV.,  in  accordance  with  proposed  JEDEC 
specifications. 

OTHER  WALLSON  PRODUCTS 

9  Automatic  High  Vacuum  Exhaust 
Equipment 

9  TWT  Power  Supplies 

9  Dynamic  &  Life  Test  Equipment  for 
Semi-conductor  Rectifiers  with  Ratings 
up  to  500  Amperes  and  2500  Volts 

Wollson  abo  producot  a 
5  Amporo  RocHfior  Anotyior 

*Buna6  TUT  UNIT  AVAILAOkK 

WRfTE  TODA/ 

For  Froo  OoBCripfivo  Uforofwro  /  / 


WALLSON 

ASSOCIATES,  INC. 

912-914  WESTFIELD  AVE. 
ELIZABETH,  NEW  JERSEY 
FLondors  1-0700 
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Helps  speed  jroor  project.  Eliminates 
confusion  in  choosing  the  right  yoke. 

Engineers  have  saved  countless 
hours,  many  dollars  and  numerous 
headaches  by  using  this  simple  Guide 
Sheet  For  Specifying  Deflection  Yokes. 

Offered  as  a  public  service  to  engi¬ 
neers  by  SYNTRONIC  INSTRU¬ 
MENTS,  INC.,  YOKE  SPECIAL¬ 
ISTS,  the  only  firm  devoted  primarily 
to  deflection  yoke  manufacture;  there¬ 
fore  preeminently  qualified  to  help 
you  specify  the  correct  yoke  for  your 
application.  Complete  line  for  every 
military  and  special  purpose— in  pro¬ 
duction  quantities  or  custom  designed 
to  your  specific  requirement. 

Phone  our  nearest  rep.  today  for 
your  Time-Saving  Guide  Sheet. 

New  York  Area:  Jules  J.  Brassier  Co. 
Phone:  N.Y.  Oxford  5-0255; 

N.J.  UNion  4-9577 

Philadelphia  Area:  Massey  Associates 
Phone:  MOhawk  4-4200 
Washington-Baltimore  Area: 

Massey  Associates 

Phone:  GRanite  4-2071 
Indianapolis:  Joe  Murphy 
Phone:  Victor  6-0359 
Los  Anfoles:  Ash  M.  Wood  Co. 

Phone:  Cumberland  3-1201 
No  oMigation.  We  are  glad  to  help  you. 

smtronic 


ISSTRVMKMS,  ISC 

100  lir.  jstnal  Road,  Addison,  lllmo: 
Klngs.'.OOd  3-6‘144 


e  Vrctor  Elrctronirit  Co.  .  17S 

•  Vltramon,  Inc.  . .  99 


•  Wallson  AmoclatCH,  Inc.. . . 205 

•  Welnitcbcl  Knainrcrinir  . 14 

•  Wcnton  Instmmrnt*— IflTlsion  of 

Dn)r»trom  . 47 

White,  S.  8 .  IM 


CLASSIFIED  ADVERTISING 
F.  J.  Ebcrle,  Business  Mgr. 
EMPLOYMENT  OPPORTUNITIES. 198-201 


EQUIPMENT 
(Used  or  Surplus  New) 
For  Sale . 


WANTED 

Equipment  . . .  203 


ADVERTISERS  INDEX 


Barry  Electronics.  Corp..., 
Blan— The  Radio  Man.  Inc. 


Engineering  Associates  .  203 

Hammond  Organ  Company .  198 

Honeywell  . 200 

International  Business  Machines  Corp....  199 
Kollsman  Instrument  Corp.,  sub,  of 


Standard  Coil  Products,  Inc. 


Legri  S.  Company  .  203 

Liberty  Electronica,  Inc .  203 

Lockheed  Electronics  Co. 


Stavid  Division 


Mitre  Corporation  .  201 

Monmouth  Radio  Labs .  202 


Pennsylvania  State  University .  198 


R.  W.  Electronics  .  203 

Universal  Relay  Corporation .  202 

Vitro  Weapons  Services .  198 

Western  Engineers  .  203 


•  See  advert!  semont  in  the  June,  1959  AAid-Month 
ELECTRONICS  BUYERS  GUIDE  for  complete  line 
of  products  or  services. 


This  Index  and  ear  Reader  Service  Numbers  are  sab- 
llshed  at  a  tervlea.  Every  arecaatlao  It  taken  te  make 
them  aeoarate.  bat  ELECTRONICS  atsamm  na  re- 
spenslblllties  fer  errert  er  emissiens. 
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Aaother  FIRST  fraai 


f  NEWpackaced 

,  PREOSION  DRIVE 
UNITS 


Now,  for  the  first  time  you  can  obtain 
precision  drive  units  complete  in  one 
package.  ALI  Drives  save  time,  trouble 
and  money — eliminate  the  need  of  pro¬ 
curing  and  assembling  separate  indica¬ 
tors,  dials,  knobs,  gears,  etc.  And,  with 
ALI  Precision  Drive  Units  you  know 
you  have  a  unit  that  will  do  the  required 
job  without  a  possibility  of  error.  Use 
them  with  rotary  components  such  as 
resolvers,  syncros,  potentiometers,  in¬ 
ductors,  capacitors,  tuning  coils,  etc. 


..  "fOWRf  NO 
.  ^■fgP>nON4t  pxer. 


TYPE  PDW-1  PRECISION 
DRIVE,  WORM  .  .  . 

Accuracy  I  adm.  af  arc 

A  worm  gear,  shaft  positioner  for  accu¬ 
rate  repeatable  positioning  and  indicat¬ 
ing.  Features:  no  backlash,  compact 
design,  long  life,  rugged  construction. 
Mechanism  utilizes  a  180-1  ratio  allow¬ 
ing  direct  dial  readings  of  1  minute  of 
arc.  Has  hairline  in^cator,  large  en¬ 
graved  dials. 


UNITS 


J^UfJ^SELVES 


TYPE  DSD-2 

DUAL  SPEED  DRIVE  . .  . 

Accuracy  4  mine,  ef  arc 

A  precision  gear  reducer  for  highly-accurate 
repeatable  positioning  and  indicating.  Inner 
dial  for  coarse  positioning,  outer  dial  for  fine 
positioning  plus  in-line  input  and  output 
shafts  and  the  availability  of  a  wide  range  of 
ratios  through  72-1.  No  backlash. 


^’'0  lUSAf 


TYPE  DSD-3 

DUAL  SPEED  DRIVE  .  .  . 

Accuracy  12  mine,  nf  arc 

An  economical  precision  gear  reducer  for 
positioning  and  indicating.  Features:  no 
backlash.  in4ine  input  and  output  shafts, 
compact  design.  Like  Type  DSD-2,  it  has 
inner  dial  for  coarse  positioning,  outer  dial 
lor  fine  positioning. 


'  Subsidiary  of  Tudmoloor  Instmawnt  Corp. 

S]7  MAIN  STREH,  AaON,  MASS. 
COLONIAL  3-7756 
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NO  DERATING 

with'  IRC  Resisteg  Coated 
Power  Resietoro 

Exclusive  RESISTEG  COATING 
accounts  directly  for  the  ability 
of  IRC  Power  Resistors  to  oper¬ 
ate  at  full  rated  power — even  at 
high  resistance  values.  Resisteg 
Coating  is  cured  at  less  than 
205°F.  This  is  more  than  1000° 
lower  than  is  required  for  other 
power  resistor  coatings. 

With  Resisteg  low-temperature 
curing  there  is  no  tendency  for 
wire  turns  to  shift,  no  necessity 
for  tight  windings,  no  hot  spots 
from  arcing-over,  no  apprecrable 
change  in  temperature  coeffi¬ 
cient  pr  resistance. 

Resisteg  Coating  permits  the 
use  of  close  spacing,  large  wire 
diameter,  and  maximum  number 
of  turns.  This  increases  the 
transfer  of  heat  from  the  interior 
of  the  IRC  resistor  to  the  termi¬ 
nals— providing  a  safety  margin 
for  surges  and  minimizing  any 
need  to  derate  at  high  ambient 
temperatures.  For  the  “inside 
story”  of  power  resistors,  write 
for  Bulletin  C-1C. 


INTERNATIONAL  RESISTANCE  CO.  •  Dept.  372  401  N.  Broad  St.,  Philo.  8,  Po.  •  In  Canada;  International  Resistance  Co.,  ltd.,  Toronto,  Licensee 


! 


RCA 

M 

COMPUTER  TRANSISTORS 
2N1300-2N1301 


!■  I 


i-fMtSOO  on  tMK>l 


1 


nuLSC  OCCAT 

Tiwc  n*  «TAGe*»OM^scc 
fAWOUT  f»AT«A*S 

unaor  pAAALLei  similak  Gtnc'jirrs 
ACn  OAlVtn-STAGC  OUTAuT)  i 


AVAILABLE  NOW... 


IN  QUANTITY 


Maximum  Rafings^Absolutt-Moximum  Values 


CharocterUfict:  Commen-EmiH«r  Circuit, 
Bast  Input— Ambient  Temperoture  =  2S^C 


Collector'  I 
to-Emitter 


Troniiftor  Oiitipotion 
Milliwatts 


2N1300 

-13 

2N1301 

-13 

RCA’s  Germanium  P-N-P  Mesa  Transistors  2N1300  and  2N1301  combine 
low-cost  and  quantity  availability  with  these  major  benefits  for  designers 
of  switching  circuits : 


high  power  dissipation-150  milliwatts 
maximum  at  25°C,  75  milliwatts  maxi¬ 
mum  at  55°C 

fast  switching  times— made  possible  by 
high  frequency  response  and  low  total 
stored  charge 

rugged  Mesa  structure— with  an  ex¬ 
tremely  small  base  width  to  insure  top 
performance  at  high  frequencies 

high  current  transfer  ratio— permits 
high  fanout  ratios  (number  of  paralleled 
similar  circuits  per  driver-stage  output) 


high  breakdown-voltage  and  punch- 
through  voltage  ratings— result  of  the 
diffusion  process 

high  current  ratings— improves  overall 
system  speed 

especially  well  suited  for  use  at  pulse 
repetition  rates  up  to  10  Me 
rugged  overall  design— units  have  un¬ 
usual  capabilities  to  withstand  severe 
drop  tests  and  electrical  overloads 
electrical  uniformity— a  result  of  the 
diffused-j  unction  process  used  by  RCA 
in  the  manufacture  of  Mesa  Transistors 


Another  Way  RCA  Serves  Industry  and  the  Military  Through  Electronics 

RADIO  CORPORATION  OP  AMPRICA 

SlMICONDUCIOk  AND  MATUIAIS  DIVISION  •  SOMIRVIIU,  N.  J. 


Contact  your  RCA  Field  Representa¬ 
tive  for  prices  and  delivery.  For  tech¬ 
nical  data,  see  your  HB-10  Semicon¬ 
ductor  Products  Handbook,  or  write 
RCA  Commercial  Engineering,  Sec¬ 
tion  B-19-NN-2,  Somerville,  N.  J. 

RCA  FlllO  OFRCIS 

Eoif:  Brood  Si.,  Nework,  N.  J. 

HUmboldi  5-3900 

Northoost:  ^  Street,  Needhom  Heiohtt  94,  Mass. 

Hlllcresl  4-7200 

EoltCenfroli  Center  Bldg.,  Detroit  2,  Mich. 

TRinity  5-5600 

Centrolx  1154,  Merchandise  Mart  Plozo, 

Chicogo  54,  III.,  WHitehoM  4-2900 
Wasli  Woshington  Blvd., 

Los  Angeles  22,  ColH.,  RAymond  3-8361 
Sovthwaiti  Empire  Freeway,  Delias  7,  Texas 

Fleetwood  2-8663 

Wilkinson  Street,  Dayton,  Ohio 
BAIdwin  6-2366 

1625  "K**  Street,  N.W.,  Washington,  D.C. 
District  7-1260 

ALSO  AVAILABLE  THROUGH  YOUR  LOCAL 
RCA  SEMICONDUCTOR  DISTRIBUTOR. 


